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Preface

Major challenges facing a super-aging society include a rising number of immunocompromised hosts and patients
with pneumonia. Moreover, the dramatic increase in worldwide trade and tourists from abroad concomitant with the
spread of severe fungal infectious diseases are being recognized as key issues within the aging population. The Medical
Mycology Research Center (MMRC) at Chiba University has become increasingly important because it serves dual
functions as a research organization as well as promotes educational activities to raise public awareness.

MMRC has been certified as one of the Joint Usage/Research Centers by the Ministry of Education, Culture,
Sports, Science and Technology (MEXT) since 2011. Thereby, MMRC has been actively engaged in medical
mycology research and its related fields such as infection immunology and infection disease sciences through
partnerships with universities, public institutions, medical institutions, and pharmaceutical companies.

Since 2002, MMRC has been a key institution in the National BioResource Project (NBRP) by performing as a
central fugal culture collection institute. MMRC continues to support research activities by providing fungal research
resources to expand the understanding of fungal pathogenesis and host innate immune responses. Furthermore, a
specialty clinical research facility for fungal infection was opened at the Chiba University Hospital in October 2014,
which is only one outpatient clinic for fungal infection in Japan. It is important to highlight that in 2015, MMRC
underwent a 5-year research activity evaluation by MEXT, and received high commendation including renewed
funding support for the next five years. We, therefore, envision MMRC to be the leading institution for scientific
research excellence in microbiology and immunology, clinical fungal infectious research, and a key resource for

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

April, 2018

Chihiro Sasakawa

Director of MMRC
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Project for Immune 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
RNA by retinoic acid-inducible gene I (RIG-I)-like receptors (RLRs) and the subsequent immune

responses. The results obtained from the studies will help us to establish a novel therapeutic or preventive

strategy against RNA virus-induced infectious diseases.

# %7 oRib b Professor Mitsutoshi Yoneyama

B B RE AT Assistant Professor Koji Onomoto

¥OoE B & N Research Assistant Professor Kazuhide Onoguchi

o W OB HE OEE Research Technician Michihiko Jogi

o itk B @ERAWY X Research Promotion Technician Miyuki Takizawa

1. Functional analysis of RNA binding proteins (RBPs) avSG formation. Furthermore, we are trying to identify a

responsible for induction of anti-viral innate immunity

via RNA-granule formation.

Koji Onomoto, Marie Ban, Eri Miyamoto, Yoshiaki Kuroki,
Chiho Tsutsuba, Kazuhide Onoguchi and Mitsutoshi

Yoneyama

We demonstrated that viral infection induces RIG-I to
accumulate in cytoplasmic granular-like structure, antiviral
stress granule (avSG). We further revealed that avSG plays a
critical role as platform for initiation of RIG-I-mediated
antiviral signaling. To understand the molecular machinery
for avSG formation, we identified several RBPs that are
associated with RIG-I in virus-infected cells, and examined
their function in antiviral immune responses. As a result, we
found out that several RBPs play an important role for

regulation of both RIG-I-mediated signal activation and

novel RBPs that can be involved in anti-viral innate immune

responses using several biochemical approaches.

2. Functional analysis of RLR-mediated signaling by
enforced oligomerization of RIG-I CARDs

Koji Onomoto, Koutaro Okita and Mitsutoshi Yoneyama

RLRs are viral RNA sensors to initiate antiviral innate
immunity, including gene activation of type I and IIT IFNG.
To understand RLR-mediated signaling, we established the
artificial RLR activation system that is based on chemically-
induced oligomerization of caspase recruitment domain of
RIG-I (ARIAD Pharmaceuticals). This system can deliver
RLR-mediated signaling into the cells without viral infection
or RNA transfection. The obtained data demonstrated that
the RLR-mediated signaling activates cell death and growth

5521 % 2017



inhibition to the cells. We try to reveal the molecular

machinery underlying these RLR-induced cellular responses.

3. Recognition of viral ribonucleoprotein complex (RNP)
and endogenous self-RNA by RLRs.

Michihiko Jogi, Chiaki Sakuma and Mitsutoshi Yoneyama

It has remained unclear how RIG-I detects viral
ribonucleoprotein complex (RNP), which consists of viral
genomic RNA and viral proteins, in the virus-infected cells.
We established in vitro reconstitution system for RIG-1
activation and examined whether viral RNP can activate
RIG-I in witro. As a model RNP, we prepared artificial
influenza A virus (IAV) RNP generated in 293T cells and

confirmed that the artificial RNP forms a horseshoe-like
structure using the atomic force microscope (AFM), as
reported in the previous report. Our data indicated that IAV
RNP can activate recombinant RIG-I (rRIG-I)-mediated
antiviral signaling in our assay system. However, we failed to
observe direct interaction between viral RNP and rRIG-I by
density gradient centrifugation analysis, suggesting possible
requirement of additional molecule(s) for the interaction
between them. We are now trying to identify the candidate

molecules and analyzing its functions.

These works were supported by JSPS KAKENHI, Grant-
in-Aid for Challenging Exploratory Research (16K15279)
and for Young Scientists (B) (17K15699).
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Project for Cytokine Research

WIZEWE%E (Summary)
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Cytokines play a central role in maintenance of homeostasis. Because, a disease is not caused by only one

problem of an organ, but caused by a systemic disorder, which is regulated by cytokines, it is important to

study their functions. We aim to find new therapeutic targets for inflammatory diseases and infectious

diseases by investigating the roles of cytokines in pathogenesis.

dE o B P 2 Associate Professor
B o ORE Assistant Professor

ol owok B g HF Technical Assistant
o w£ B &K B Technical Assistant

1.

Dectin-1 and Dectin-2 in innate immunity against

fungal infection.
Shinobu Saijo and Rikio Yabe

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

Dectin-1 and Dectin-2 are type II transmembrane proteins
of the C-type lectin family with single carbohydrate
recognition domains (CRDs) in their extracellular region.
They are expressed mainly in dendritic cells and macrophages.
Dectin-1 recognizes B-glucans with its CRD and transduces
signals through its immunoreceptor tyrosine-based activation
motif (ITAM)-like motif in the cytoplasmic domain,
whereas Dectin-2 recognizes a-mannans and transduces its
signal through association with the ITAM-containing Fec
receptor v chain. Upon ligand binding, spleen tyrosine kinase

is recruited to the ITAM and activates the caspase recruitment

Shinobu Saijo
Rikio Yabe
Ryoko Mine
Tomoaki Suzuki

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

infection.
2. C-typelectin receptors in anti-fungal immunity
Moe Shiokawal2, Sho Yamasaki®***, and Shinobu Saijo*

! Division of Host Defense, Department of Molecular

5521 % 2017



Immunology, Research Institute for Microbial Diseases,
Osaka University, Osaka, Japan

2 Division of Molecular Immunology, Medical Institute of
Bioregulation, Kyushu University, Fukuoka, Japan

3 Laboratory of Molecular Immunology, Immunology
Frontier Research Center, Osaka University, Osaka, Japan

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

Fungi are ubiquitous in environments and host immune
systems are constantly engaged with these eukaryotic
pathogens. C-type lectin receptors (CLRs) are expressed in
myeloid cells and play central roles in host defenses against
fungal infections by coordinating innate and adaptive immune
systems. Upon ligand binding, CLRs stimulate cellular
responses by inducing the production of cytokines and reactive
oxygen species via the Syk/CARDY signaling pathway,
leading to fungal elimination. Due to identification and
characterization of the CLRs, the underlying mechanisms of
the anti-fungal immunity are being unveiled in the present
decade. In this review, we focus on the anti-fungal activities
of these molecules and summarize of current knowledge of the
related expression profiles, modes of ligand recognition, and

signaling cascades.

Publications

1) Ito T, Hirose K, Norimoto A, Tamachi T, Yokota M,
Saku A, Takatori H, Saijo S, Iwakura Y, Nakajima H.
Dectin-1 Plays an Important Role in House Dust Mite-
Induced Allergic Airway Inflammation through the
Activation of CD11b* Dendritic Cells. J Immunol. 198:
61-70, 2017

2) Lamprinaki D, Beasy G, Zhekova A, Wittmann A,
James S, Dicks J, Iwakura Y, Saijo S, Wang X, Chow
CW, Roberts I, Korcsmaros T, Mayer U, Wileman T,
Kawasaki N. LC3-Associated Phagocytosis Is Required
for Dendritic Cell Inflammatory Cytokine Response to
Gut Commensal Yeast Saccharomyces Cerevisiae. Front.
Immunol. 8:1397, 2017

3) Nakagawa S, Matsumoto M, Katayama Y, Oguma R,
Wakabayashi S, Nygaard T, Saijo S, Inohara N, Otto
M, Matsue H, Nufiez G, Nakamura Y. Staphylococcus
aureus Virulent PSMa Peptides Induce Keratinocyte
Alarmin Release to Orchestrate IL-17-Dependent Skin
Inflammation. Cell Host Microbe. 22: 667-677, 2017

4) Shiokawa M, Yamasaki S, Saijo S. C-type lectin
receptors in anti-fungal immunity. Curr Opin Microbiol.
40: 123-130, 2017
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Project for Host-Microbial Interactions in Symbiosis and Pathogenesis

WFZeE% (Summary)
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Gastrointestinal tract is a unique organ which is constitutively exposed by various antigens including
dietary materials and commensal bacteria and fungi. In order to exclude pathogens and create symbiotic
environment to non-pahogenic microorganisms, intestinal epithelial cells (ECs) and immune cells
contribute to establish homeostasis of intestinal microenvironment. Disruption of symbiotic relationship
between host and commensals predispose to the development of inflammatory bowel diseases and systemic
disorders such as obesity and diabetes. Therefore, it is important to understand the mechanism of symbiotic
and homeostatic condition regulated by intestinal ECs and immune cells. In this project, we aim to uncover
the symbiotic system with commensal micro- and mycobiota mediated by epithelial al, 2-fucose. We further
investigate the role of commensal microbes in the establishment of intestinal homeostasis and develop novel
therapeutic approaches for the treatment of diseases such as infection and metabolic syndrome caused by the

disruption of intestinal homeostasis.

id ¥ % fhRiE 3T Associate Professor Yoshiyuki Goto

oMok H OB gL Research Promotion Technician ~ Hiroko Takagi

o ok B OEAR FRTF Research Promotion Technician Kyoko Fujimoto

1. Innate and acquired immune system regulates intestinal Vaccine, Institute for Medical Science, The University of

epithelial al, 2-fucosylation

Yoshiyuki Goto" 23, and Hiroshi Kiyono**

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

? Division of Mucosal symbiosis

3 International Research and Development Center for Mucosal

Tokyo

*Division of Mucosal Immunology, Department of
Microbiology and Immunology, The Institute of Medical
Science, The University of Tokyo

al, 2-fucosyl linkages located to terminal carbohydrate
moiety expressed on intestinal epithelial cells is catalyzed by
fucosyltransferase 2 (Fut2). Epithelial al, 2-fucose is one of

symbiotic factors which mediate host-microbiota interaction.

5521 % 2017



For example, epithelial al, 2-fucose is utilized as a dietary
carbohydrate by various symbiotic bacteria such as Bacteroides.
Therefore, disruption of Fut2 leads to dysbiosis both in mice
and human and predisposed to the development of
inflammatory diseases such as Crohn’s disease. Despite of the
importance for intestinal and systemic homeostasis, the
molecular and cellular mechanisms of the induction of
epithelial Fut2 and subsequent al, 2-fucosylation remain
unknown. We found that group 3 innate lymphoid cells
(ILC3) are critical inducers of intestinal epithelial Fut2
expression and fucosylation that is mediated by the production
of interleukin 22 and lymphotoxin from ILC3 in a commensal
bacteria—dependent and -independent manner, respectively.
In addition, IL-10-producing CD4* T cells negatively
regulate intestinal epithelial al, 2-fucosylation. These data
unveil a novel function of innate and acquired immune cells in
creating the appropriate symbiotic environment through

regulating the epithelial al, 2-fucosylation.

2. Commensal bacteria and host immune system regulate

fungi colonization in the gut
Haku Akira!, Bei bei Bi', Kenzo Matsuo!, Yoshiyuki Goto"?

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

? Division of Mucosal symbiosis, International Research and

Development Center for Mucosal Vaccine, Institute for

Medical Science, The University of Tokyo

Tremendous numbers of microorganisms colonize in the
gut of their host. Several specific fungi including Saccharomyces
cerevisiae and Candida albicans have been reported to reside in
the human gut. Although commensal bacteria are known to
modulate gut homeostasis and dysbiosis triggers various kinds
of host diseases, it is unclear how these commensal fungi
colonize and affect host physiology so far. In addition, C.
albicans are also known to exert pathogenic effects in the
immunocompromised host and expand to the systemic
compartments, which is called invasive candidiasis, one of the
serious infectious diseases in the world. One of the mechanism
of invasive candidiasis is triggered by colonization of C. a/bicans
in the gut. In this study, we aim to uncover the mechanism
by which commensal fungi colonize in the gut and affect the
development of host diseases. We examine the role of
commensal bacteria and gut immune system in the regulation
of fungi colonization and develop novel therapeutic

approaches for the treatment of host diseases.

Publications

1) TtoT, Hirose K, Saku A, Kono K, Takatori H, Tamachi
T, Goto Y, Renauld JC, Kiyono H, Nakajima H. IL-
22 induces Reg3y and inhibits allergic inflammation in
house dust mite-induced asthma models. ] Exp Med.
214 : 3037-3050, 2017.

Lry -t #21% 2017
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Candida glabrata phenome project

WIZEWE%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 pathogenicity and for developing of anti-fungal drug

targets.

# # % oA S Associate Professor Hiroji Chibana

S (R = B pe Research Technician Azusa Takahashi
OE OB O fEREEAE Research Assistant Professor Michiyo Sato
77vF7xu— i B Grand Fellow Masashi Yamaguchi
Iw B E M R 1H Researcher Jun Uno
ootk B Ky B Research Promotion Technician ~ Mari Ohiwa

B w £ B BPRHEEL T

1. Fungus-derived hydroxyl radicals kill hepatic cells by

enhancing nuclear transglutaminase

Shrestha R2, Shrestha R!, Qin XY', Kuo TF!, Oshima Y3,
Iwatani S% Teraoka R!, Fujii K? Hara M!, Li M}
Takahashi-Nakaguchi A%, Chibana H*, Lu J5, Cai M

Kajiwara S5, Kojima 57

! Micro-Signaling Regulation Technology Unit, RIKEN
Center for Life Science Technologies, Wako, Saitama,
Japan

2 School of Life Science and Technology, Tokyo Institute of
Technology, Yokohama, Kanagawa, Japan

¥ Condensed Molecular Materials Laboratory, RIKEN,
Wako, Saitama, Japan

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

5 China National Research Institute of Food and Fermentation
Industries, Beijing, China

6 School of Life Science and Technology, Tokyo Institute of
Technology, Yokohama, Kanagawa, Japan

Research Promotion Technician

Yuriko Nomura

" Micro-Signaling Regulation Technology Unit, RIKEN

Center for Life Science Technologies, Wako, Saitama,

Japan

We previously reported the importance of induced nuclear
transglutaminase (TG) 2 activity, which results in hepatic
cell death, in ethanol-induced liver injury. Here, we show
that co-incubation of either human hepatic cells or mouse
primary hepatocytes derived from wild-type but not TG2”
mice with pathogenic fungi Candida albicans and C. glabrata,
but not baker’s yeast Saccharomyces cerevisiae, induced cell
death in host cells by enhancing cellular, particularly nuclear,
TG activity. Further pharmacological and genetic approaches
demonstrated that this phenomenon was mediated partly
by the production of reactive oxygen species (ROS) such
as hydroxyl radicals, as detected by a fluorescent probe and
electron spin resonance. A ROS scavenger, N-acetyl cysteine,
blocked enhanced TG activity primarily in the nuclei and
inhibited cell death. In contrast, deletion of C. glabrata nox-1,
which encodes a ROS-generating enzyme, resulted in a

strain that failed to induce the same phenomena. A similar

TIERFE HREEFEEL Y ¥ Wi #21% 2017 9



induction of hepatic ROS and TG activities was observed
in C. albicans-infected mice. An antioxidant corn peptide
fraction inhibited these phenomena in hepatic cells. These
results address the impact of ROS-generating pathogens in
inducing nuclear TG2-related liver injuries, which provides
novel therapeutic targets for preventing and curing alcoholic

liver disease.

2. Convenient method for better preservation of fine
structures of cultured macrophages and engulfed yeast

cells by freeze-substitution fixation.

Yamaguchi M!, Takahashi-Nakaguchi A!, Aida Y!, Sato-
Okamoto M!, Chibana H!

! Rapid freeze-freeze substitution after glutaraldehyde fixation
(CF-FS method) obtained the natural and fine structures of
macrophages and engulfed yeast cells. Culturing macrophages
on single hole molybdenum grids placed in culture dishes
made possible the rapid freezing of cells by the ‘open
sandwich method’. This method may be convenient when
rapid-freezing cannot be performed immediately, or when a

rapid-freezing device is not available in the lab.

Publications

1) Romio D, Cavalheiro M, Mil-Homens D, Santos R,
Pais P, Costa C, Takahashi-Nakaguchi A, M Fialho A,
Chibana H, Teixeira MC: A new determinant of
Candida glabrata virulence: the acetate exporter CgDtrl.
Frontiers in Cellular and Infection Microbiol, 2017 Nov
14;7:473.

2) Takahashi-Nakaguchi A, Takahashi H, Hagiwara D,
Toyotome T, Chibana H, Watanabe A, Yaguchi T,
Yamaguchi M, Kamei K, Gonoi T: Aspergillus fumigatus
adhesion factors in dormant conidia revealed through
comparative phenotypic and transcriptomic analyses.
Cellular Microbiol, 2017 Nov 7. doi: 10. 1111/cmi.
12802.

3) Shrestha R, Shrestha R, Qin XY, Kuo TF, Oshima Y,
Iwatani S, Teraoka R, Fujii K, Hara M, Li M,
Takahashi-Nakaguchi A, Chibana H, Lu ], Cai M,
Kajiwara S, Kojima S: Fungus-derived hydroxyl radicals

10 THRY: HREEFNE

kill hepatic cells by enhancing nuclear transglutaminase.
Sci Rep. 2017 Jul 6, 7 (1) : 4746.

4) Aoki S, Morita M, Hirao T, Yamaguchi M, Shiratori R,
Kikuya M, Chibana H, Ito K: Shift in energy metabolism
caused by glucocorticoids enhances the effect of cytotoxic
anti-cancer drugs against acute lymphoblastic leukemia
cells. Oncotarget Journal, 2017 Oct 9; 8(55): 94271-
94285.

5) Yamaguchi M, Takahashi-Nakaguchi A, AidaY, Sato-
Okamoto M, Chibana H: Convenient method for better
preservation of fine structures of cultured macrophages
and engulfed yeast cells by freeze-substitution fixation.
Microscapy 2017 66: 209-211.

6) Yamada H, Yamaguchi M, Shimizu K, Murayama S'Y,
Mitarai S, Sasakawa C, Chibana H: Structome analysis
of Escherichia coli cells by serial ultrathin sectioning
reveals the precise cell profiles and the ribosome density.
Microscopy 2017 66: 283-294.

7) Ruben T. Bernardol, Diana V Cunha, Can Wang,
Leonel Pereira, Silva S, Okamoto M, Azusa Takahashi-
Nakaguchi A, Chibana H, Aoyama T, Si- Correia I,
Azeredo ], Butler G, Mira NP: The CgHaal-regulon
mediates response and tolerance to acetic acid stress
in the human pathogen Candida glabrata. G3-Genes
Genomes Genetics. 2017 Jan 5;7(1): 1-18.

8) Stepanova A, Vasilyeva V, Yamaguchi M, Chibana H,
Bosak A: Ultrastructural investigations of early stages of
transformation of yeast from hyphal in Cryprococcus
neoformans var. grubii in vivo. Problems in Medical
Mycology 2017 19 (No. 2): 19-24

9) Bernardo RT, Cunha DV, Wang C, Pereira L, Silva S,
Salazar SB, Schroder MS, Okamoto M, Takahashi-
Nakaguchi A, Chibana H, Aoyama T, Si-Correia I,
Azeredo ], Butler G, Mira NP. The CgHaal-Regulon
Mediates Response and Tolerance to Acetic Acid Stress in
the Human Pathogen Candida glabrata. G3 (Bethesda).
2017 Jan 5; 7(1): 1-18.

10) Toh-e A, Ohkusu M, Shimizu K, Yamaguchi M, Ishiwada
N, Watanabe A, Kamei K: Creation, characterization,
and utilization of Cryprococcus neoformans mutants sensitive
to micafungin. Curr Genet. 2017 63: 1093-1104.

11) Fujimoto Y, Kobayashi Y, Kato K, Yamaguchi M:

Lry -t #21% 2017



12)

13)

Delamination of novel ultrathin bioabsorbable abluminal
polymerof platinum chromium everolimus-eluting stent.
Cardiovasc Interv and Ther 33: 97-98, 2018.
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1. Analysis of the azole-drugs resistant clinical strains with
mutation in HMG1

Teppei Arai, Daisuke Hagiwara, Akira Watanabe, Katsuhiko

Kamei

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

In Aspergillus fumigatus, Mechanisms for azole-drugs
resistance have been mainly investigated about mutation of
CYP51A. But, azole resistant strains with unknown
resistance mechanism has been reported. These suggest that
no mutation has been introduced in CYP51A, and a new
resistance factor is present. In the previous study of our
group, we obtained results suggesting that mutation of
HMG-CoA reductase (HMG1), the rate-limiting enzyme
in ergosterol biosynthesis, is mechanism conferring azole-
drugs resistance. The aim of this study is clarifying the role of
SNP in hmg] for the azole resistance mechanism.

It was investigated whether the azole-drugs resistance clinical
strains without any mutation in CYP51A (non-cyp514 resistant
strains) possess mutations in hmgl gene. The phenotypes
associated with ergosterol biosynthesis were examined in non-
cyp514 resistant strain (hmgl mutation azole resistant strain).

The mutations in hmgl were a found in other non-cyp51A
azole resistant strains. These results suggested a close link
between azole resistance and the SNP in hmgl gene. Disk
diftusion assay showed that the hmgl mutation azole resistant
strain was more sensitive to polyene drugs. Interestingly,
hmgl mutation azole resistant strain showed increased
sensitivity to lovastatin that is an inhibitor for HMG-CoA
reductase. The ergosterol content in the cells was measured by
HPLC, showing significant increase in the hmgl mutation
azole resistant strain.

It was strongly suggested that mutation of hmg] is involved
in azole resistance mechanism. The phenotypes associated
with ergosterol biosynthesis was different between hmgl
mutation azole resistant strain and susceptible strain (Wild
type) . This phenotypic difference was considered to be related
to resistance mechanism. Genetic transformation test for

clarifying the role of SNP in hmgl is underway.

2. Changing of the profile of cyp514 mutations of
Aspergillus fumigatus clinical strains isolated in Japan

Akira Watanabe, Daisuke Hagiwara, Takahito Toyotome,
Takashi Yaguchi, Katsuhiko Kamei

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

Increasing of the rate of azole resistant strains among the
clinical isolates of A. fumigatus is becoming a serious concern
worldwide. To know the recent status of azole resistance of
the fungus in Japan, we investigated antifungal susceptibility
and cyp514 mutations of clinical isolates of 4. fumigatus in the
culture collection of MMRC.

We tested antifungal susceptibilities according to CLSI
M38A2. Regarding azole-resistant strains, we analyzed the

cyp514 gene of each resistant strain.

Total of 411 A. fumigatus strains which isolated from
patients in 2011 to 2016 were examined. Among these
strains, 26 (6.3%) isolates were determined as resistant to
azole(s). Tandem repeat of cyp514 promoter was detected
in 3 strains. Sixteen strains had point mutation in cyp574
gene. Particularly, all of the strains with G448S mutation
were isolated from patients to whom voriconazole had
administered. By Fisher’s exact test, the G448 mutation is
correlated with the administration of voriconazole in each
patient (P=0.0239). The remaining 6 strains had no mutation
in cyp514.

In previous Japanese report (Tashiro M, AAC 2012), only
(G54 mutation were found in resistant strains, but changing

the profile of ¢yp514 mutation are emerging.

3. Drug sensitivity and resistance mechanism in Aspergillus

section MVigri strains from Japan

Aki Hashimoto, Daisuke Hagiwara, Akira Watanabe, Maki
Yahiro, Alimu Yikelamu, Takashi Yaguchi, Katsuhiko Kamei

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

Aspergillus section Nigri is ubiquitously distributed
worldwide and is often isolated from clinical specimens. In
Japan, this species is the second-most often isolated from
clinical specimens following 4. fumigatus. We determined
the species of Aspergillus section Nigri isolated in Japan by
DNA sequencing of partial -tubulin genes and investigated
drug susceptibility by CLSI M38-A2 method. The collection
contained 20 4. niger, 59 A. welwitschiae, and 39 A. tubingensis
strains. Drug susceptibility testing revealed 30-55% of 4. niger,
6.8-18.6% of A. welwitschiae, and 79.5-89.7% of A. tubingensis
to be less susceptible (so-called resistant) to itraconazole
(ITCZ) and/or voriconazole (VRCZ) according to the
epidemiologic cutoff values (ECVs) proposed for 4. niger
previously. Minimum inhibitory concentrations (MIC)
distributions of ITCZ or VRCZ showed no remarkable
differences between clinical and environmental isolates. When
the ¢yp514 sequences were compared between susceptible and
resistant strains, 18 amino acid mutations were specific for
resistant isolates of 4. niger and 4. tubingensis, however none
of them were confirmed to be associated with azole resistance.
Three non-related 4. welwitschiae isolates possessed a
partial deletion in cyp514, likely attributable to being more
susceptible to azoles when compared to other isolates. 1
of 5 ITCZ-resistant 4. rubingensis isolates showed higher
expression level of ¢yp514 than those of susceptible strains.
Our results show that ¢yp574 point mutations may have no
association with azole resistance but in some cases the over-
expression of cyp514 might lead the azole-resistance in these

species.

4. Cytotoxic effect of gliotoxin on human alveolar epithelial

cells

Yuichi Fujimoto, Akira Watanabe, Daisuke Hagiwara, Maki
Yahiro, Masashi Yamaguchi, Katsuhiko Kamei

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

Aspergillus fumigatus is one of the major fungal pathogens

14 TIHRF HREFHTE

which cause pulmonary aspergillosis. Its conidia are taken
into human airway from the environment, and adhere to lung
epithelial cells in the first process of infection. Some virulence
factors should be produced by 4. fumigarus and facilitate the
infection, but such substances have not confirmed yet.
Gliotoxin, one of the secondary metabolites of this fungus,
has been recognized as a candidate of virulence factor and has
been investigated thoroughly. This molecule has been shown
to have cytotoxicity to various cell lines such as human alveolar
epithelial cells and human neutrophils. But the impact of
gliotoxin in the first phase of the infection remains unclear.
'This study aimes to investigate cytotoxic effect of gliotoxin on
epithelial cells and elucidate the effect of gliotoxin to the
adhesion of conidia to them. We observed the surface of
A549 lung epithelial cells by scanning electron microscope
(SEM) and evaluated the adhesion rate of conidia of A.
fumigatus Af293 to A549 cells, after exposure of gliotoxin.
One hour exposure of gliotoxin led to cell shrinking. By the
observation with SEM, microvilli decreasing or shortening
were seen on the surface of A549 cells by gliotoxin. The
adhesion rate of Af293 conidia to A549 cells tended to
increase after exposure of gliotoxin at a concentration of
100 ng/ml, compared with control. From these results, we
found that gliotoxin gives morphologic changes of lung
epithelial cells and increases the adhesion of conidia to them.
This may open a new approach to unravel the infection

mechanism.

5. Study on the relationship between the causative Fusarium
species of invasive fusariosis and environmental fungal

flora

Yasunori Murasosa, Yutaro Hino, Maki Yahiro, Akira
Watanabe, Takashi Yaguchi and Katsuhiko Kamei

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

Systemic fusariosis has been an increasing invasive fungal
infection among immunocompromised patients, especially
those with hematologic malignancies and recipients of

allogeneic hematopoietic stem cell transplantation. Several
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routes of entry for disseminated invasive fusariosis (IF) are
suspected. The most suspected route is airborne, in which
water distribution systems of hospitals represent a reservoir
and infection source. Skin is another route of entry and
primary skin lesions or onychomycosis lead to disseminated IF
in immunocompromised patients. In the present study, we
investigated the relationship between the causative Fusarium
species of invasive fusariosis and environmental fungal flora.
In our previous study of Fusarium species causing IF and
superficial fusariosis (SF) in Japan between 1998 and 2015.
Fusarium solani species complex (FSSC) was predominately
isolated from both patients with IF and SF (IF, 77.8% and
SE, 67.6%). Distribution of the phylogenetic species of FSSC
isolates from patients with IF and SF exhibited different
spectra; specifically, F keratoplasticum (25.0%) was the most
frequent isolate from patients with IF, whereas £ falciforme
(FSSC 3+4) (32.4%) was the most frequent isolate from
patients with SF. Fusarium sp. (FSSC 5) was the second
most frequent isolate from both patients with IF and SF (IF,
22.2% and SF, 24.3%). Notably, £ petroliphilum was isolated
only from patients with IF (Muraosa et. al, 2017).
Preliminary surveys of the indoor air and the indoor
plumbing drain (bathroom and kitchen) for Fusarium spp.
were carried out. Filamentous fungal isolates were identified
using Fusarium- and FSSC-specific real-time PCR. Fusarium
spp. were not isolated from indoor air, whereas FSSC were
predominately isolated from indoor plumbing drain. Our
data from preliminary surveys will help to reveal the infection

source of IF.

Publications

1) Silva LP, de Castro PA, Dos Reis TF, Paziani MH,
Kress MR, Ria o-Pach n DM, Hagiwara D, Ries LN,
Brown NA, Goldman GH: Genome-wide transcriptome
analysis of Aspergillus fumigatus exposed to osmotic stress
reveals regulators of osmotic and cell wall stresses that are
SakAHOGI and MpkC dependent. Cell Microbiol 19
(4): 12681, 2017.

2) Muraosa Y, Oguchi M, Yahiro M, Watanabe A,
Yaguchi T, Kamei K: Epidemiological study of Fusarium
species causing invasive and superficial fusariosis in

Japan. Med Mycol J 58(1): E5-E13, 2017.

3) Sakurai A, Yanai H, Ishida T, Kuwata H, Kamei
K, Izumi S: Possible relationship between organizing
pneumonia and chronic pulmonary aspergillosis: A case
report and literature review. Respir Investig 55(1): 74-
78, 2017.

4) Toh-E A, Ohkusu M, Shimizu K, Takahashi-
Nakaguchi A, Kawamoto S, Ishiwada N, Watanabe
A, Kamei K: Putative orotate transporter of Cryprococcus
neoformans, Oatl, is a member of the NCS1/PRT
transporter super family and its loss causes attenuation of
virulence. Curr Genet 63(4): 697-707, 2017.

5) Hagiwara D, Miura D, Shimizu K, Paul S, Ohba A,
Gonoi T, Watanabe A, Kamei K, Shintani T, Moye-
Rowley WS, Kawamoto S, Gomi K: A Novel Zn2-Cys6
Transcription Factor AtrR Plays a Key Role in an Azole
Resistance Mechanism of Aspergillus fumigatus by Co-
regulating ¢yp514 and cdrlB Expressions. PLoS Pathog
13(1): 1006096, 2017.

6) Igari H, Watanabe A, IchimuraY, Sakurai T, Taniguchi
T, Ishiwada N: Quality control in QuantiFERON-TB
gold in-tube for screening latent tuberculosis infection
in health care workers. J Infect Chemother 23(4): 211-
213, 2017.

7) Kusuya Y, Hagiwara D, Sakai K, Yaguchi T, Gonoi T,
Takahashi H: Transcription factor Afmacl controls
copper import machinery in Aspergillus fumigatus. Curr
Genet 63(4): 777-789, 2017.

8) de Souza M, Matsuzawa T, Sakai K, Muraosa Y,
Lyra L, Busso-Lopes AF, Levin AS, Schreiber AZ,
Mikami Y, Gonoi T, Kamei K, Moretti ML, Trabasso
P: Comparison of DNA Microarray, Loop-Mediated
Isothermal Amplification (LAMP) and Real-Time
PCR with DNA Sequencing for Identification of
Fusarium spp. Obtained from Patients with Hematologic
Malignancies. Mycopathologia 182(7-8): 625-632,
2017.

9) Hirayama T, Takazono T, Iwata K, Senju H, Shimazaki
T, Tashiro M, Saijo T, Tanaka T, Nakamura S,
Imamura Y, Kojiro M, Miyazaki T, Tsukamoto M,
Furumoto A, Morimoto K, Muraosa Y, Matsubara
Y, Yanagihara K, Mukae H, Kamei K, Kohno S,

Tzumikawa K: A case series of histoplasmosis patients

Lry - H21% 2017 15



10)

11

~

12)

13)

14)

15)

16

with elevated serum soluble interleukin-2 receptor levels.
J Infect Chemother 23(9): 642-647, 2017.

Hagiwara D, Sakai K, Suzuki S, Umemura M, Nogawa T,
Kato N, Osada H, Watanabe A, Kawamoto S, Gonoi T,
Kamei K: Temperature during conidiation affects stress
tolerance, pigmentation, and trypacidin accumulation in
the conidia of the airborne pathogen Aspergillus
fumigatus. PLoS One 12(5): 0177050, 2017.

Onishi K, Sarumoh BM, Hagiwara D, Watanabe A,
Kamei K, Toyotome T: Azole-resistant Aspergillus
fumigatus containing a 34-bp tandem repeat in cyp514
promoter is isolated from the environment in Japan.
Med Mycol ] 58(2): E67-E70, 2017.

Hashimoto A, Hagiwara D, Watanabe A, Yahiro M,
Yikelamu A, Yaguchi T, Kamei K: Drug sensitivity and
resistance mechanism in Aspergillus section Nigri strains
from Japan. Antimicrob Agents Chemother 61(8):
€02583-16, 2017.

Oguma T, Taniguchi M, Shimoda T, Kamei K, Matsuse
H, Hebisawa A, Takayanagi N, Konno S, Fukunaga K,
Harada K, Tanaka J, Tomomatsu K, Asano K: Allergic
bronchopulmonary aspergillosis in Japan: A nationwide
survey. Allergol Int 67(1): 79-84, 2018.

Toh-E A, Ohkusu M, Shimizu K, Yamaguchi M, Ishiwada
N, Watanabe A, Kamei K: Creation, characterization
and utilization of Cryptococcus neoformans mutants
sensitive to micafungin. Curr Genet 63(6): 1093-1104,
2017.

Toyotome T, Hagiwara D, Kida H, Ogi'T, Watanabe A,

16)

17)

18)

19)

20)

Ly y =t H21%

Wada T, Komatsu R, Kamei K: First clinical isolation
report of azole-resistant Aspergillus fumigatus with TR34/
L98H-type mutation in Japan. J Infect Chemother 23
(8):579-581, 2017.

Hatakeyama S, Yamashita T, Sakai T, Kamei K: Case
Report: Disseminated Talaromyces (Penicillium) marneffei
and Mycobacterium tuberculosis Coinfection in a
Japanese Patient with Acquired Immunodeficiency
Syndrome. Am J Trop Med Hyg 97(1): 38-41, 2017.
Masaki K, Fukunaga K, Matsusaka M, Kabata H,
Tanosaki T, Mochimaru T, Kamatani T, Ohtsuka K,
Baba R, Ueda S, Suzuki Y, Sakamaki F, Oyamada Y,
Inoue T, Oguma T, Sayama K, Koh H, Nakamura M,
Umeda A, Kamei K, Izuhara K, Asano K, Betsuyaku T:
Characteristics of severe asthma with fungal sensitization.
Ann Allergy Asthma Immunol 119(3): 253-257, 2017.
Miyachi H, Nakamura Y, Wakabayashi S, Iwasawa MT,
Oikawa A, Watanabe A, Matsue H: Case of recurrent
severe cellulitis and cutaneous candidiasis during psoriasis
treatment with ustekinumab. ] Dermatol 44 (8): ¢206-
€207, 2017.

Hoshino T, Omura K, Kimura S, Takahashi H, Kamei K,
Ohkusu M: A case of disseminated cryptococcosis with
necrotizing fasciitis in a non-HIV patient. Acute Med
Surg 4(4): 454-457, 2017.

Toh-E A, Ohkusu M, Shimizu K, Ishiwada N, Watanabe
A, Kamei K: Novel biosynthetic pathway for sulfur amino
acids in Cryptococcus neoformans. Curr Genet 64(3): 681-
696, 2018.

2017



A (BEEERELRY FT—2) Ty 2 b

Project for Host Response Network of Bacterial Infection

WFZeE% (Summary)

Aruy s FTIE, MEERERIED R = AL 25 LXVTHIIL , e 2 EYYED 7
B WAL TAH I EZHIEL TS . BEBIRIE, 220082248 ORkkEmE) OMITH
REINLH7-LEMBILRTHS . MEHEED A=A L FLNVTHEMNNT I EITED, A
EERDOMICEH SN D BHEROEGBIL ZMEYINT I L2 aDETHIEL TV S .

[ERLBIET —< ]

(I) ¥VELXZEMAEZETVE L7z, THIRNFENEE A9 2 0 5RO 43 8 GE TR I O

(SRR A B O ff 1]

(I) RNAZE Y2 AT A 7 ALY RY =L =7y T 4 ¥ 7 EOGRE T

(I AAA* 77 7 —¥ ClpXP DA V7B PEEGYERHEE & 72 5 anti-persister DRI

Research Focus

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

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

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

O B OB OUR KF Professor Tomoko Yamamoto
o Mok B SRR Research Promotion Technician ~ Yuriko Nomura
1. Functional Dissection of Salmonella SP12 injectisome Graduate School of Pharmaceutical Sciences, Chiba

University *Project for Systems Biology of Microorganisms,

Tomoko Yamamoto!, Yuriko Nomura!, Akiko Takaya® Medical Mycology Research Center, Chiba University

! Project for Host Response Network of Bacterial Infection, The type 3 secretion system (T3SS) is essential for the
Medical Mycology Research Center, Chiba University pathogenic potential of Gram-negative bacteria by delivering

2 Department of Microbiology and Molecular Genetics, effector proteins directly into the eukaryotic cytoplasm.
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At its core lie the injectisome (a transmembrane secretion
apparatus) and a network of specialized chaperones that
target secretory proteins (secretory substrates; hereafter
‘substrates’) to the antechamber of the injectisome. Secretion
of substrates through the injectisome occurs in consecutive
steps and different switching mechanisms ensure the secretion
hierarchy; secretion of early/middle/late substrates. Although
several export apparatus components have been shown to
be responsible for mediating different steps of secretion,
the precise mechanism including substrate switching is
not fully understood. The Salmonella pathogenicity island
2 (SPI2) T3SS is assembled after acidification (pH~
5.0) of Salmonella containing vacuoles (SCV) in host cell.
Bacteria grown in vitro at pH5.0 secrete translocator (middle
substrate) but negligible levels of effectors (late substrates).
Exposure of bacteria to pH7.2 after growth at low pH causes
the secretion of effectors, implicating that the secretion of
early and middle substrates of SPI2-T3SS can be specifically
dissected at low pH. We have revealed that SsaH is a novel
chaperone responsible for secretion of early substrate (Ssal;
inner rod) and another chaperone SsaE regulates secretion
of early substrate (Ssal) as well as middle substrate (SseB;

translocator) .

2. Salmonella mediates loss of IgG-secreting plasma cells

from laminin Bl * bone marrow survival niches

Akiko Takaya!, Christian Minne?, Tomoko Yamamoto®, Koji
Tokoyoda!

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

? Rheumatism Research Center Berlin, Germany

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

Serum IgG, which is mainly generated from IgG-secreting
plasma cells in the bone marrow (BM), protects our body
against various pathogens. We show that serum IgG and BM-
resident IgG-secreting plasma cells are specifically impaired by

infection with Salmonella. The reduction was caused by a
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Salmonella protein SiiE but not by lipopolysaccharide (LPS),
flagellin or reduced CXCL12. SiiE-deficient Salmonella failed
to reduce numbers of BM IgG-secreting plasma cells and
strongly induced production of Sa/monella-specific IgG in the
infected mice. SiiE-derived peptide, with homology to
laminin B1, markedly reduced numbers of IgG-secreting
plasma cells in the BM. Histological analyses revealed that
laminin B1 binds to IgG- but not IgM-secreting plasma cells
in the BM. Learning from Salmonella we identify laminin 1
as a component of the survival niches for IgG-secreting

plasma cells in the BM.

3. Diminished nuclear RNA decay upon Salmonella
infection upregulates antibacterial noncoding RNAs

Katsutoshi Imamura!, Akiko Takaya!, Tomoko Yamamoto?,

Nobuyoshi Akimitsu®

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

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

3 Isotope Science Center, The University of Tokyo

Cytoplasmic mRNA degradation controls gene expression
to eliminate pathogens during infection. However, such
regulation involving nuclear RNA decay has remained
elusive. Here, we identify 145 unstable RNAs, including
enhancer RNAs (eRNAs) and known long noncoding RNAs
(IncRNAs) such as NEAT1v2, that are stabilized upon
Salmonella infection of HelLa cells. In uninfected cells, the
RNA exosome, aided by its Nuclear Exosome Targeting
(NEXT) complex, degrades these labile transcripts. Upon
infection, however, levels of the exosome/NEXT components
RRP6 and MTR4 dramatically decrease, resulting in
transcript stabilization. HeLa TO cells deleted for selected
IncRNA genes, NEAT1v2 and eRNA07573, show increased
suscepti-bility to Sa/monella concomitant with dysregulated
expression of a distinct class of immunerelated genes,
indicating that the accumulation of unstable nuclear RNAs

contributes to antibacterial defense. Our results highlight a
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fundamental role of regulated nuclear RNA degradation in the

response to pathogenic infection.

4. Membrane vesicle protein PagC as a novel biomarker
for detecting pathogenic Salmonella in the viable but not

culturable state

Xu ]}, Suita K!, Okuno K!, Takaya A% Yamamoto T3, Isogai
El

! Laboratory of Animal Microbiology, Graduate School of
Agricultural Science, Tohoku University

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

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

The viable but non-culturable (VBNC) state is a
remarkable survival mechanism in which cells exist in a
physiologically inactive state. Bacteria in the VBNC state do
not form colonies, and thus, are difficult to detect using
colony-based methods. As a result, VBNC bacteria are
potentially virulent and can cause widespread contamination
during food production. In the present study, we reported a
novel biomarker, the membrane vesicle protein PagC, for the
detection of VBNC Salmonella. Salmonella cells were
chemically induced into the VBNC state by H;O; treatment.
The bacterial cells retained their shapes but were observed to
release numerous membrane vesicles, which were
accompanied by a transient PagC overexpression.
Immunoblotting was performed to detect PagC in pathogenic
strains, including Sa/monella Enteritidis and S. Typhimurium,
which are harmful and known to cause food-borne
gastroenteritis in humans and other animals. Therefore, our
findings demonstrated the potential use of PagC as a
biomarker for the detection of VBNC Sal/monella in food

production.

5. RNA epigenetics and bacterial susceptibility to

ribosome-targeting antibiotics

Tomoko Yamamoto!, Akiko Takaya?, Yuriko Nomural,
Naruhiko Ishiwada® and Tsutomu Suzuki*

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

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

3 Medical Mycology Research Center, Chiba University

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

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

on selecting antibacterial targets and developing antibiotics.

6. Identification and development of anti-persister

compounds as a new class of antibiotics

Tomoko Yamamoto!, Akiko Takaya®, Yuriko Nomura!, and
Walid Houry?

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

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

% Department of Biochemistry, University of Toronto, Canada

Chronic infections are difficult to treat with antibiotics,
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which kill bacteria by corrupting their targets but these are
inactive in dormant persisters, leading to tolerance. We
reasoned that a compound capable of corrupting a target in
dormant, energy-deprived cells will kill persisters. Our previous
studies on the energy-dependent ClpXP-protease allowed us
to hypothesize that the dysregulation of proteolysis by
activation of ClpP core in the absence of the regulatory ClpX
ATPase may lead to corruption of bacterial physiology and
eventually death of dormant cells. The compounds leading
such uncontrolled proteolysis could be potential as a new class
of antibiotics to treat chronic infection. To identify those
compounds, we initially established a system for evaluating
ClpP proteolysis in vitro and have been conducting high-
through-put screening by exploiting various chemical libraries.
Very recently, we have found that one of such compounds,

ACPb1 (ACP: Activators of Self-Compartmentalizing
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Protease) originally showing no anti-microbial activity can kill

a variety of bacteria under certain condition.

Publications

1. Xu], Suita K, Okuno K, Takaya A, Yamamoto T,
Isogai E. Membrane vesicle protein PagC as a novel
biomarker for detecting pathogenic Sa/monella in the
viable but not culturable state. J. Vet. Med. doi: 10.
1292/jvms. 17-0164, 2017.

2. Takeuchi N, Ohkusu M, Hoshino T, Naito S, Takaya

A, Yamamoto T, Ishiwada N: Emergence of quinolone-
resistant strains in Streptococcus pneumoniae isolated
from paediatric patients since the approval of oral
fluoroquinolones in Japan. J. Infect. Chemother. 23:
218-223, 2017.
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Our research focuses on sero-epidemiology and pathogenesis of Haemophilus influenzae, Streptococcus

pneumoniae and Streptococcus agalactine. We organize several clinical researches for the development of

diagnostic and therapeutic methods for respiratory infectious diseases and also care for patients in the clinic

of the University Hospital. Nationwide survey on neonatal invasive fungal infections was conducted

collaborating with the Japan Society for Neonatal Health and Development.
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1. Nationwide survey of neonatal invasive fungal infection

in Japan.

Ishiwada NY, Kitajima H? Morioka I®, Takeuchi N!, Endo
M* Watanabe Al, Kamei K!

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

2 Department of Neonatology, Osaka Medical Center and
Research Institute for Maternal and Child Health, Japan

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

* Department of Pediatrics, Chiba University Hospital, Japan

Invasive fungal infection (IFI) is a life-threating infectious
disease in high-risk neonates. Strategies for the treatment and
prevention of IFI in neonates in Japan remain unclear. We
conducted a nationwide retrospective survey to determine IFI

incidence between January 2014 and October 2015. Primary

Associate Professor
Assiatant Professor

Research Technician

Naruhiko Ishiwada
Noriko Takeuchi
Misako Ohkusu

survey questionnaires were submitted to 309 medical facilities
that regularly treat high-risk neonates. The questionnaire
assessed IFI incidence during the study period, methods for
preventing fungal infection in early delivery neonates, and
methods for preventing mother-to-child fungal transmission.
The secondary questionnaire was for facilities that had IFI
cases and replied to the primary questionnaire. In total, 128
medical facilities (41.4%) completed the primary
questionnaire, 17/128 facilities recorded 23 proven or
probable IFT cases. Estimated annual IFI incidence was
0. 33/1000 live births of hospitalized neonates. Patient data at
IFT onset were available for all 23 patients. Birth weight was <
1000 g in 18 patients. Causative microorganisms were
identified in 22 patients. Candida species (n = 21) were the
most common pathogens, and one patient had mucormycosis.
The mortality rate was 17.4%. Regarding neonatal fungal
prophylaxis, 55/128 facilities (43.0%) reported administering
therapy. The most frequently used prophylactic drugs were

fluconazole, then micafungin. Fungal prophylaxis for mothers
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who showed fungal colonization was performed in 30/128
facilities (23.4%). Oxiconazole vaginal tablets were most
commonly used as prophylaxis for high-risk mothers. In
Japan, the diagnosis, treatment, and prevention of neonatal
IFT varied. Continuous surveillance and treatment regimen
for neonatal IFI are required to improve outcomes in high-

risk neonates.

2. Emergence of quinolone-resistant strains in Streprococcus
pneumoniae isolated from paediatric patients since the

approval of oral fluoroquinolones in Japan.

Takeuchi N!, Ohkusu M?, Hoshino T? Naito S*, Takaya
A5 Yamamoto T?, Ishiwada N2

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

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

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

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

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

Tosufloxacin (TFLX) is a fluoroquinolone antimicrobial
agent. TFLX granules for children were initially released in
Japan in 2010 to treat otitis media and pneumonia caused by
drug-resistant bacteria, e. g. penicillin-resistant Streptococcus
pneumoniae and beta-lactamase-negative, ampicillin-resistant
Haemaophilus influenzae. 'The evolution of bacterial resistance
since TFLX approval is not known. To clarify the influence of
quinolones administered to children since their approval, we
examined the resistance mechanism of TFLX-resistant S.
pneumoniae isolated from paediatric patients as well as patient
clinical characteristics. TFLX-resistant strains (MIC > 2 mg/
L) were detected among clinical isolates of S. pneumoniae
derived from children (< 15 years old) between 2010 and
2014. These strains were characterised based on quinolone

resistance-determining regions (QRDRs), i.e. gyrd, gyrB,
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parC, and parE. In addition, the antimicrobial susceptibility,
serotype, and multilocus sequence type of strains were
determined, pulsed-field gel electrophoresis was performed,
and patient clinical characteristics based on medical records
were assessed for cases with underling TFLX-resistant strains.
Among 1168 §. pneumoniae isolates, two TFLX-resistant
strains were detected from respiratory specimens obtained
from paediatric patients with frequent exposure to TFLX.
Both strains had mutations in the QRDRs of gyr4 and parC.
One case exhibited gradual changes in the QRDR during the
clinical course. This is the first study of quinolone-resistant .
pneumoniae isolated from children, including clinical data, in
Japan. These data may help prevent increases in infections of
quinolone-resistant S. pneumoniae in children; specifically, the
results emphasise the importance of administering

fluoroquinolones only in appropriate cases.

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

pneumococcal and H. influenzae type b vaccines in

Japan.

Hoshino T, Takeuchi N?, Fukasawa C?, Hirose S°, Okui H?,
Sato H?, Sato M*, Arimoto Y°, Nakano A® Ishiwada N2

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

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

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

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

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

This study aimed to identify trends in frequency, serotype,
and antimicrobial susceptibility of Streptococcus pneumoniae and
Haemophilus influenzae isolated from middle ear fluid
specimens of children aged < 15 years (mean, 2 years), before

and after the introduction of the 7-valent pneumococcal
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conjugate vaccine (PCV7) and the H. influenzae type b
vaccine, at a pediatric facility in Japan. Sixty-six S. pneumoniae
and 88 H. influenzae strains were isolated from 820 middle
ear fluid samples. Serotyping and antimicrobial susceptibility
testing were performed. The study time-frame was divided
into period 1 (2007-2010) and period 2 (2011-2014),

according to the availability of vaccine public funding. The .

pneumoniae detection rate decreased from 9.6% in period
1-6.1% in period 2 (p = 0.042). PCV7 serotypes decreased
from 56.8% to 9.1% (p = 0.0002). No significant change was
observed for the 13-valent pneumococcal conjugate vaccine
(PCV13) serotypes: 72.7% in period 1 and 59.1% in period 2.

Penicillin-resistant strains (penicillin G-MIC 2 2 pg/mL)
decreased from 25% to 4.5% (p = 0.038). Detection rates for
H. influenzae did not change significantly: 10.3% in period 1
and 11.3% in period 2. Serotypes were mostly non-typeable:
97.9% in period 1 and 90.2% in period 2, and only one
serotype b strain was isolated in each period. The frequency of
ampicillin-resistant strains (MIC 2 4 pg/mL) did not
change. These results show a preventative effect of PCV7 on
otitis media due to §. pneumoniae. PCVT was replaced with
PCV13 in 2013 in Japan; therefore, a further decrease in

pneumococcal otitis media is anticipated in the future.

Publications: original articles

1) Ishiwada N, Kitajima H, Morioka I, Takeuchi N,
Endo M, Watanabe A, Kamei K. : Nationwide survey of
neonatal invasive fungal infection in Japan. Med Mycol.
2017 Oct 26. [Epub ahead of print]

2) Takeuchi N, Ohkusu M, Hoshino T, Naito S, Takaya
A, Yamamoto T, Ishiwada N. : Emergence of quinolone-
resistant strains in Streptococcus pneumoniae isolated
from paediatric patients since the approval of oral
fluoroquinolones in Japan. J Infect Chemother. 23: 218-
223, 2017.

3) Hoshino T, Takeuchi N, Fukasawa C, Hirose S,

7)

8)
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Okui H, Sato H, Sato M, Arimoto Y, Nakano A,
Ishiwada N.; Analysis of Streptococcus pneumoniae and
Haemaophilus influenzae isolated from middle ear fluid
before and after the introduction of government subsidies
for pneumococcal and H. influenzae type b vaccines in
Japan. ] Infect Chemother. 23: 85-89, 2017.

Toh-E A, Ohkusu M, Shimizu K, Ishiwada N,
Watanabe A, Kamei K. : Novel biosynthetic pathway
for sulfur amino acids in Cryptococcus neoformans. Curr
Genet. 2017 Nov 20. [Epub ahead of print]

Otsuka T, Hosokai R, Watanabe T, Ishiwada N, Saitoh
A. : Subcutaneous chest wall abscess as a complication of
BCG vaccination. Pediatr Int. 2017 Oct 3. [Epub ahead
of print]

Toh-E A, Ohkusu M, Shimizu K, Yamaguchi M,
Ishiwada N, Watanabe A, Kamei K.: Creation,
characterization and utilization of Cryprococcus neoformans
mutants sensitive to micafungin. Curr Genet. 63: 1093-
1104, 2017.

Kimura H, Nagasawa K, Kimura R, Tsukagoshi H,
Matsushima Y, Fujita K, Hirano E, Ishiwada N, Misaki
T, Oishi K, Kuroda M, Ryo A.: Molecular evolution
of the fusion protein (F) gene in human respiratory
syncytial virus subgroup B. Infect Genet Evol. 52; 1-9,
2017

Igari H, Watanabe A, Ichimura Y, SakuraiT, Taniguchi
T, Ishiwada N.: Quality control in QuantiFERON-TB
gold in-tube for screening latent tuberculosis infection in
health care workers. J Infect Chemother. 23: 211-213,
2017.

Toh-E A, Ohkusu M, Shimizu K, Takahashi-Nakaguchi
A, Kawamoto S, Ishiwada N, Watanabe A, Kamei K. :
Putative orotate transporter of Cryptococcus neoformans,
Oatl, is a member of the NCS1/PRT transporter super
family and its loss causes attenuation of virulence. Curr
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Gene regulatory networks in a cell determine not only cellular specificity of development, differentiation,
and growth activity but also cellular response or competency to virus, bacterial, and mycete. Whereas these
expression patterns are regulated by many factors, this project, which has started in April 2016, concentrate
on the following three factors; 1) transcriptional factors, which operate on the promoter region of their target
genes, 2) chromatin remodeling factors that modulate epigenetical states of the genes, 3) miRNA, which
suppresses expression of many genes at the post-transcriptional level to establish new therapeutic methods for

human infectious diseases and cancer.

¥OE OB K OE ik Professor Hideo Iba

oA D B EO fia Research Assistant Professor Takeshi Haraguchi
MEME R R FIE Research Fellow Kazuyoshi Kobayashi
AR ER ERH Research Fellow Hiroaki Hiramatsu
ol w1k 2 R Research promotion Technician ~ Noriko Sakurai
ook B HH B Research promotion Technician ~ Anmi Furuta

Sl #  B MHN W3E Research promotion Technician ~ Naomi Aikawa

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

Golgi apparatus
Kyousuke Kobayashi!, Fumiko Suemasa!, Hiroshi Sagara?,
Shinya Nakamura!, Yasushi Ino®, Kazuyoshi Kobayashil$,
Hiroaki Hiramatsu®$, Takeshi Haraguchi“®, Kazuo Kurokawa®,
Tomoki Todo®, Akihiko Nakano*®, and Hideo Iba'®

' Division of Host-Parasite Interaction, Department of
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Microbiology and Immunology, Institute of Medical
Science, University of Tokyo, Tokyo, 108-8639, Japan

? Fine Morphological Analysis Group, Medical Proteomics
Laboratory, Institute of Medical Science, University of
Tokyo, Tokyo, 108-8639, Japan

3 Division of Innovative Cancer Therapy, Advanced Clinical
Research Center, Institute of Medical Science, University of
Tokyo, Tokyo, 108-8639, Japan

# Laboratory of Developmental Cell Biology, Department of
Biological Science, Graduate School of Science, University
of Tokyo, Tokyo, 113-0033, Japan

5521 % 2017



5 Live Cell Super-Resolution Imaging Research Team,
Extreme Photonics Research Group, RIKEN Center for
Advanced Photonics, Saitama, 351-0198, Japan

¢ Division of RNA Therapy, Medical Mycology Research
Center, Chiba University, Chiba, 260-8673, Japan

Because several studies have shown that exogenous miR-
199a has antiviral effects against various viruses, including
herpesviruses, we examined how miR-199a exerts its antiviral
effects using epithelial tumour cell lines infected with herpes
simplex virus-1 (HSV-1). We found that both miR-199a-
5p and -3p inhibit secondary envelopment of HSV-1 by
suppressing their common target, ARHGAP21, a Golgi-
localized GTPase-activating protein for Cdc42, and, further,
that the trans-cisternae of the Golgi apparatus is a potential
membrane compartment for secondary envelopment.
Exogenous expression of either pre-miR-199a or sh-
ARHGAP?21 exhibited shared phenotypes: alteration of Golgi
function in uninfected cells, inhibition of HSV-1 secondary
envelopment, and reduction of trans-Golgi proteins upon
HSV-1 infection. A constitutively active form of Cdc42
also inhibited HSV-1 secondary envelopment. Endogenous
levels of miR-199a in epithelial tumour cell lines were
negatively correlated with the efficiency of HSV-1 secondary
envelopment in them. These results suggest that miR-199a
is a crucial regulator of Cdc42 activity on Golgi membranes,
which is important for the maintenance of Golgi function,
including that of retrograde COPI vesicles, and for the

secondary envelopment of HSV-1 upon its infection.

2. 'The role of the SWI/SNF chromatin remodeling complex

in maintaining the stemness of glioma initiating cells

Hiroaki Hiramatsu®?, Kazuyoshi Kobayashi'2, Kyousuke
Kobayashi!, Takeshi Haraguchi?, Yasushi Ino% Tomoki
Todo®, and Hideo Ibah%*

! Division of Host-Parasite Interaction, Department of
Microbiology and Immunology, The Institute of Medical
Science, The University of Tokyo, Tokyo 108-8639, Japan

2 Division of RNA Therapy, Medical Mycology Research
Center, Chiba University, Chiba 260-8673, Japan

3 Division of Innovative Cancer Therapy, and Department of
Surgical Neuro-Oncology, The Institute of Medical Science,
The University of Tokyo, Tokyo 108-8639, Japan

Glioma initiating cells (GICs) are thought to contribute to
therapeutic resistance and tumor recurrence in glioblastoma, a
lethal primary brain tumor in adults. Although the stem-like
properties of GICs, such as self-renewal and tumorigenicity,
are epigenetically regulated, the role of a major chromatin
remodeling complex in human, the SWI/SNF complex,
remains unknown in these cells. We here demonstrate that
the SWI/SNF core complex, that is associated with a unique
corepressor complex through the d4-family proteins, DPF1
or DPF3a, plays essential roles in stemness maintenance
in GICs. The serum-induced differentiation of GICs
downregulated the endogenous expression of DPF1 and
DPF3a, and the shRNA-mediated knockdown of each gene
reduced both sphere-forming ability and tumor-forming
activity in a mouse xenograft model. Rescue experiments
revealed that DPF1 has dominant effects over DPF3a.
Notably, whereas we have previously reported that d4-family
members can function as adaptor proteins between the SWI/
SNF complex and NF-kB dimers, this does not significantly
contribute to maintaining the stemness properties of GICs.
Instead, these proteins were found to link a corepressor
complex containing the nuclear receptor, TLX, and LSD1/
RCOR2 with the SWI/SNF core complex. Collectively,
our results indicate that DPF1 and DPF3a are potential

therapeutic targets for glioblastoma.

3. Tumor suppression via inhibition of SWI/SNF

complex-dependent NF-kB activation
L2+ L2t
)

Kazuyoshi Kobayashi Hiroaki Hiramatsu

Nakamura!, Kyousuke Kobayashi!, Takeshi Haraguchi'? and
Hideo Iba"?

, Shinya

! Division of Host-Parasite Interaction, Department of
Microbiology and Immunology, The Institute of Medical
Science, The University of Tokyo, Tokyo 108-8639, Japan

2 Division of RNA Therapy, Medical Mycology Research
Center, Chiba University, Chiba 260-8673, Japan

Lry - H21% 2017 25



"These authors contributed equally to this work.

The transcription factor NF-kB is constitutively activated in
many epithelial tumors but few NF-«B inhibitors are suitable
for cancer therapy because of its broad biological effects.
We previously reported that the d4-family proteins (DPF1,
DPF2, DPF3a/b) function as adaptor proteins linking
NF-«B with the SWI/SNF complex. Here, using epithelial
tumor cell lines, A549 and HeLaS3, we demonstrate that
exogenous expression of the highly-conserved N-terminal
84-amino acid region (designated “CT1”) of either DPF2
or DPF3a/b has stronger inhibitory effects on anchorage-
independent growth than the single knockdown of any d4-
family protein. This indicates that CT1 can function as an
efficient dominant-negative mutant of the entire d4-family
proteins. By in situ proximity ligation assay, CT1 was found
to retain full adaptor function, indicating that the C-terminal
region of d4-family proteins lacking in CT1 would include
essential domains for SWI/SNF-dependent NF-«xB
activation. Microarray analysis revealed that CT1 suppresses
only a portion of the NF-«B target genes, including
representative SWI/SNF-dependent genes. Among these

genes, 1L6 was shown to strongly contribute to anchorage-
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independent growth. Finally, exogenous CT1 expression
efficiently suppressed tumor formation in a mouse xenograft
model, suggesting that the d4-family proteins are promising

cancer therapy targets.

Publication

1) Kobayashi, K*, Hiramatsu, H*,, Nakamura, S.,
Kobayashi, K., Haraguchi, T. and Iba, H. (* equally
contributed) Tumor suppression via inhibition of SWI/
SNF complex-dependent NF-«B activation. Scientific
Reports, 7: 11772 (2017)

2) Kobayashi, K., Suemasa, F.,, Sagara, H., Nakamura, S.,
Ino, Y., Kobayashi, K., Hiramatsu, H., Haraguchi, T.,
Kurokawa, K., Todo, T., Nakano, A., and Iba, H.
MiR-199a inhibits secondary envelopment of Herpes
Simplex Virus-1through the downregulation of Cdc42-
specific GTPase activating protein localized in Golgi
apparatus. Scientific Reports, 7: 6650 (2017)

3) Hiramatsu, H., Kobayashi, K., Kobayashi, K,
Haraguchi, T., Ino Y., Todo, T., and Iba, H. The
role of the SWI/SNF chromatin remodeling complex
in maintaining the stemness of glioma initiating cells.

Scientific Reports, 7: 839 (2017)
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Ovur research areas are Bioinformatics and Systems Biology. Our Bioinformatics approach aims to deeply

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

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

design mainly by mathematical modelling approach.

id # e = - N Associate Professor Hiroki Takahashi
¥oOE OB B WE B Research Assistant Professor Yoko Kusuya
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1. Global gene expression reveals stress-responsive genes

in Aspergillus fumigatus mycelia.

Hiroki Takahashi®?, Yoko Kusuya!, Daisuke Hagiwara!,
Azusa Takahashi-Nakaguchi!, Kanae Sakai!, Tohru Gonoi!

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

? Molecular Chirality Research Center, Chiba University,
1-33 Yayoi-cho, Inage-ku, Chiba 263-8522, Japan

Background: Aspergillus fumigatus is a human fungal
pathogen that causes aspergillosis in immunocompromised
hosts. A. fumigatus is believed to be exposed to diverse
environmental stresses in the host cells. The adaptation
mechanisms are critical for infections in human bodies.
Transcriptional networks in response to diverse environmental
challenges remain to be elucidated. To gain insights into the

adaptation to environmental stresses in A. fumigatus mycelia,

we conducted time series transcriptome analyses.

Results: With the aid of RNA-seq, we explored the global
gene expression profiles of mycelia in A. fumigatus upon
exposure to diverse environmental changes, including heat,
superoxide, and osmotic stresses. From the perspective of
global transcriptomes, transient responses to superoxide and
osmotic stresses were observed while responses to heat stresses
were gradual. We identified the stress-responsive genes for
particular stresses, and the 266 genes whose expression levels
drastically fluctuated upon exposure to all tested stresses.
Among these, the 77 environmental stress response genes are
conserved in S. cerevisiae, suggesting that these genes might
be more general prerequisites for adaptation to environmental
stresses. Finally, we revealed the strong correlations among
expression profiles of genes related to ‘TRNA processing’.
Conclusions: The time series transcriptome analysis revealed
the stress-responsive genes underlying the adaptation
mechanisms in A. fumigatus mycelia. These results will shed

light on the regulatory networks underpinning the adaptation
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of the filamentous fungi.

2. Transcription factor Afmacl controls copper import

machinery in Aspergillus fumigatus.

Yoko Kusuya!, Daisuke Hagiwara!, Kanae Sakai!, Takashi
Yaguchi!, Tohru Gonoi!, Hiroki Takahashi®?

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

? Molecular Chirality Research Center, Chiba University,
1-33 Yayoi-cho, Inage-ku, Chiba 263-8522, Japan

Copper (Cu) is an essential metal for all living organisms,
although it is toxic in excess. Filamentous fungus must
acquire copper from its environment for growth. Despite its
essentiality for growth, the mechanisms that maintain copper
homeostasis are not fully understood in filamentous fungus.
To gain insights into copper homeostasis, we investigated
the roles of a copper transcription factor Afmacl in the life-
threatening fungus Aspergillus fumigatus, a homolog of the
yeast MACL. We observed that the Afmacl deletion mutant
exhibited not only significantly slower growth, but also
incomplete conidiation including a short chain of conidia and
defective melanin. Moreover, the expressions of the copper
transporters, ctrAl, ctrA2, and ctrC, and metalloreductases,
Afu8g01310 and fre7, were repressed in AAfmacl cells,
while those expressions were induced under copper depletion
conditions in wild-type. The expressions of pksP and wetA,
which are, respectively, involved in biosynthesis of conidia-
specific melanin and the late stage of conidiogenesis, were
decreased in the AAfmacl strain under minimal media
condition. Taken together, these results indicate that copper
acquisition through AfMacl functions in growth as well as

conidiation.
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matrix-assisted laser desorption ionization time-of-
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Genet. 63(4): 777-789. 2017

5) Win NN, Nakamoto S, Kanda T, Takahashi H,
Takahashi-Nakaguchi A, Yasui S, Nakamura M, Wu §,
Imazeki F, Mikami S, Yokosuka O, Gonoi T, Shirasawa
H. Discrepancy between Hepatitis C Virus Genotypes
and NS4-Based Serotypes: Association with Their
Subgenomic Sequences. IntJ Mol Sci 18(1). pii: E172.
2017.

6) Rai A, Kamochi H, Suzuki H, Nakamura M, Takahashi
H, Saito K, Yamazaki M. De novo transcriptome
assembly and characterization of nine tissues of Lonicera
japonica to identify potential candidate genes involved
in chlorogenic acid, luteolosides, and secoiridoid

biosynthesis pathways. J Nat Med. 71(1): 1-15. 2017
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We are developing a system for preservation, management and distribution of pathogenic fungi and
actinomycetes. We support the base of research and education of mycoses and their pathogens in order to
supply reliable strains that are added new information.

. B ¥ kO EBE Associate Professor Takashi Yaguchi
B ¥ HP HBF Assistant Professor Reiko Tanaka
ol W B g T Research Technician Junko Ito

o Mok 2 EBF HE Research Promotion Technician ~ Yumi Osamura
o w1k A i S5E4E Research Promotion Technician ~ Mika Yamanaka

1. Ribosomal subunit protein typing using matrix-
assisted laser desorption ionization time-of-flight mass
spectrometry (MALDI-TOF MS) for the identification

and discrimination of Aspergillus species.

Nakamura S!, Sato H!, Tanaka R?, Kusuya Y%, Takahashi H?
Yaguchi T?

! Environmental Management Research Institute, National
Institute of Advanced Industrial Science and Technology
(AIST), Japan

? Medical Mycology Research Center, Chiba University,
Japan

Accurate identification of Aspergillus species is a very
important subject. Mass spectral fingerprinting using matrix-
assisted laser desorption ionization time-of-flight mass
spectrometry (MALDI-TOF MS) is generally employed
for the rapid identification of fungal isolates. However, the
results are based on simple mass spectral pattern-matching,
with no peak assignment and no taxonomic input. We
propose here a ribosomal subunit protein (RSP) typing
technique using MALDI-TOF MS for the identification and

discrimination of Aspergillus species. The results are concluded
to be phylogenetic in that they reflect the molecular evolution
of housekeeping RSPs. The amino acid sequences of RSPs
of genome-sequenced strains of Aspergillus species were first
verified and compared to compile a reliable biomarker list for
the identification of Aspergillus species. In this process, we
revealed that many amino acid sequences of RSPs (about 10-
60%, depending on strain) registered in the public protein
databases needed to be corrected or newly added. The verified
RSPs were allocated to RSP types based on their mass. Peak
assignments of RSPs of each sample strain as observed by
MALDI-TOF MS were then performed to set RSP type
profiles, which were then further processed by means of
cluster analysis. The resulting phylogenetic tree based on
RSP types show a relatively good concordance with the tree
based on B-tubulin gene sequences. RSP typing was able
to further discriminate the strains belonging to Aspergillus
section Fumigati. The RSP typing method could be applied
to identify Aspergillus species, even for species within section
Fumigati. 'The discrimination power of RSP typing appears to
be comparable to conventional B-tubulin gene analysis. This
method would therefore be suitable for species identification

and discrimination at the strain to species level. Because RSP
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typing can characterize the strains within section Fumigati,
this method has potential as a powerful and reliable tool in the
field of clinical microbiology.

2. Terbinafine resistance of Trichophyton clinical isolates
caused by specific point mutations in the squalene

epoxidase gene.

Yamada T4?, Maeda M!, Alshahni MM? Tanaka R3,
Yaguchi T3, Bontems O, Salamin K*, Fratti M, Monod M*

! Teikyo University Institute of Medical Mycology, Tokyo,
Japana

? General Medical Education and Research Center, Teikyo
University, Tokyo, Japan

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

* Service de Dermatologie, Centre Hospitalier Universitaire

Vaudois, Lausanne, Switzerland

Terbinafine is one of the allylamine antifungal agents whose
target is squalene epoxidase (SQLE). This agent has been
extensively used in the therapy of dermatophyte infections.
The incidence of patients with tinea pedis or unguium
tolerant to terbinafine treatment prompted us to screen the
terbinafine resistance of all Trichophyton clinical isolates from
the laboratory of the Centre Hospitalier Universitaire Vaudois
collected over a 3-year period and to identify their mechanism
of resistance. Among 2,056 tested isolates, 17 (1%) showed
reduced terbinafine susceptibility, and all of these were found
to harbor SQLE gene alleles with different single point
mutations, leading to single amino acid substitutions at one
of four positions (Leu™, Phe®”, Phe', and His"?) of the
SQLE protein. Point mutations leading to the corresponding
amino acid substitutions were introduced into the endogenous
SQLE gene of a terbinafine-sensitive Arthroderma
vanbreuseghemii (formerly Trichophyton menz‘agropbytes)
strain. All of the generated 4. wvanbreuseghemii transformants
expressing mutated SQLE proteins exhibited obvious
terbinafine-resistant phenotypes compared to the phenotypes
of the parent strain and of transformants expressing wild-

type SQLE proteins. Nearly identical phenotypes were also

30 THRY: HREEFNE

observed in 4. vanbreuseghemii transformants expressing
mutant forms of Trichophyton rubrum SQLE proteins.
Considering that the genome size of dermatophytes is about
22 Mb, the frequency of terbinafine-resistant clinical isolates
was strikingly high. Increased exposure to antifungal drugs

could favor the generation of resistant strains.

3. Taxonomic novelties in Aspergillus section Fumigati: A.
tasmanicus sp. nov., induction of sexual state in 4.

turcosus and overview of related species.

Hubka V+23, Dudova Z!, Kubitovd A!, Frisvad JC!, Yaguchi
T5, Horie Y?, Jurjevi¢ Z°, Hong S-B7, Kolaitk M2

! Department of Botany, Faculty of Science, Charles
University, Czech Republic

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

3 First Faculty of Medicine, Charles University, Czech
Republic

* Department of Systems Biology, Center for Microbial
Biotechnology, Technical University of Denmark, Denmark

> Medical Mycology Research Center, Chiba University,
Japan

6 EMSL Analytical, Inc., USA

" Korean Agricultural Culture Collection, National Institute

of Agricultural Science, Republic of Korea

'The phylogenetic position of two Aspergillus strains isolated
from Australian soil and phenotypically resembling 4.
unilateralis was investigated by using multigene phylogeny
based on B-tubulin (benA), calmodulin (CaM), actin
(act), and RNA polymerase II second largest subunit
(RPB2) genes. The analysis supported their placement into
a separate lineage within a well-supported clade containing
10 other members of section Fumigati (“A. unilateralis
clade”). Comparisons of extrolite profiles, taxonomically
informative morphological andphysiological characters were
made, and it was discoveredthat the two strains can be
differentiated from all relatives by their low maximum growth
temperature, short stipes, and ornamentation of conidia.

'The data justified the proposal of a new species, A. tasmanius
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sp. nov. Amplification of mating-type genes showed that
the A. wunilateralis clade contains five heterothallic species.
Only the MAT1-1-1 idiomorph was detected among isolates
of A. unilateralis, A. tasmanicus, and A. marvanovae, while
isolates having both opposite mating types were detected in 4.
turcosus and A. nishimurae. The sexual state of 4. turcosus was
induced by mating experiments and is described in this study.
Ascospores of this species were unique by their smooth to
finely verrucose convex surface and two wellvisible equatorial
crests. Some exometabolites detected in 4. marvanovae
and 4. tasmanicus are also indicative of a perfect state, thus
supporting the hypothesis that these species have cryptic
sexual cycles. The epitype and exepitype culture is designated
for A. nishimurae to facilitate further taxonomic work with

this species.
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Ministry of Education, Culture, Sports, Science and Technology

National BioResource Project “Pathogenic Microorganisms”

SCEREFFE TIZ20029EFE A 6 F 3 3 F N A + 1) ) —
A7uy 7 & (NBRP) %4 L, El2SHESAYIZEE A
$5H I EDEELREWEIFICOWTHRRIIZINE, 74,
M7 E%AT) 72O DRHI L #EM L TS /2. ZDK5FE
TEDORBE L AT\, 20174EEE X D 55 4 WISHHIR S .

AW X 0 IR &R R - R B & S S
% & &%), NBRPIGIEEMBAW IZB W TIETEKR
FHWEFEY v ¥ — (REERE - BORE, PIRERER)
& RIGRS B A FeAT (R RHR) X, HEORE
BMoOBEZXY | 25 ORIEMAEEOIE - 717 -
FRALAH] 2 24 L C, @SR RS L72EETE 2%
AR UCHREIE L, ROWRE &R RO E - 7T
*THANAEIFELTCNS,

RKT7OT 7 ML, 5HRCDPRDEIFENFEEL T
BT E LMEEMBEN L 72 a Y2 HIEL TV,

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

BioResource Project (NBRP) to construct the framework
for systematic collection, preservation, and distribution of
bioresources, with a focus on those that required strategic
development by the national government. After the reviewing
the NBRP every five years, in FY2017, the forth phase has
started.

This project is carried out by Chiba University's Medical
Mycology Research Center (pathogenic fungi/actinomycetes),
and Nagasaki University's Institute of Tropical Medicine
(pathogenic protozoa). Together, they cooperate in various
efforts to support education and research pertaining to infectious
diseases and pathogens. Specifically, they are developing
a system for collection, preservation, and distribution of
pathogenic microorganisms, and they supply reliable strains
of pathogenic microorganisms that are backed by high-level
information.

Even if any infection develops, the project aims at the

pathogenic microorganism collection to deal with it.
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Cooperative Research of Priority Areas with NEKKEN, Nagasaki University

Project for Collections, and morphological, physiological and molecular biological analysis

of human pathogenic fungi and actinomycetes in Africa

R REEBGF R EWGEH 7 = T WSO 25T, 7
=T EFELOERD S CEH R PEFEICET ST
Yy FEERALTYS. HEI Ty = T7a&t0E
wE (hyEnIY ) NE) RINTRERFETS
HEER VAT 7T NFT M) L FDEEROM
MaEks, BHEMDL s, RO ELEEL K&
CEEZHECHETHREINTHWDL I EEZHLNICL
MR, B~ 23 32 RiFsh, K& &
IO U7z, FBMICEAET 2 REIEMS &0
L, A ABEHEOGEED ERERTH 5 HRIEGE,
¥RV TR ay h AREI & B ERG & T IEFE
HEEFIH LTS, SHIZEEFOT AR F I AGER
HHEEOPE WSR3 H e, A2 & O D
o7z, @IV COMZEE, HoWRELEREIT LR
FERAR A LX) 242 7 &4 L OMEE HRFR L2
MUTHEETE v, Lo L, BIHoEBIZEL, A4 D

AEOE (QOL) o bz, S HIZHAE DRI Z
RODIZOIZETZERTND.

Under assistance of Kenya Research Station, Inst. NEKKEN,
Nagasaki univ., we are analyzing toxins contaminating major
local grains (maze, wheat) and milks, and also producer fungi.
We found the local foods were contaminated by the toxins at
concentrations far above the international standards. The result
has been announced in newspapers, and received large attention.
A new project for epidemiological study of Cryptococcus in
HIV-infected patients wss launched in collaboration with
Kenya Medical Res. Institute (KEMRI) and doctors from
UCSE, USA. Furthermore, we have examinated the resistance
properties agaist antifungals and resistance mechanism on the

isolates causative aspergillosis in the environment.
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The Project for Prophylaxis, Diagnosis, and Treatment for Aspergillosis

and the Other Mycoses in Aged and Neonate Patients
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Development of new technologies in medicine, in a twist
of irony, results in the increase of systemic mycoses, which are
often intractable and fatal. Aspergillosis is the most serious
deep-seated mycosis in Japan with high mortality rate. Aged
individuals and COPD patients are particularly susceptible and
tend to succumb to chronic pulmonary aspergillosis, the most
common form of aspergillosis in Japan. This project aims to find
seeds for the new diagnostic/therapeutic/preventive measures
to counteract the plagues by clarifying the epidemiology,
exacerbation factors, the status and mechanism of drug
resistance. Investigation of various deep-seated mycoses among
neonates, which have been unattended for a long time, is
another important issue of the project.

We started out a collaborative study with the Department of
Pulmonary Medicine and the Division of Infectious Diseases/
Infection Control of Keio University along with the other
domestic hospitals networked through the Mycoses Reference
Center of MMRC. We found the rate of resistance of aspergilli
causing chronic pulmonary aspergillosis in Japan has jumped up

from 0.9% to 5.7%. In the patients with the history of using
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azoles the resistance was much higher (ca.20%). Analyses of
the fungi taken from a single patient suggested a totally new
gene that is deeply involved in the azole resistance. Clinical
samples collected and stored by Keiko University are now slated
for examination in our Center.

For the study of deep-seated mycosis among neonates, we
conducted a nationwide retrospective survey to determine
numbers of invasive fungal infections (IFI) from January in
2014 to October in 2015. This is the first study on nationwide
surveillance of neonatal IFI in Japan. Primary survey
questionnaires were submitted to 309 medical facilities that
regularly treat high-risk neonates. The questionnaire assessed
IFI incidence during the study period, methods for preventing
fungal infection in early delivery neonates, and methods for
preventing mother-to-child fungal transmission. The secondary
questionnaire was for facilities that had IFI cases and replied

to the primary questionnaire. In total, 128 medical facilities

fmt
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(41.4%) completed the primary questionnaire, 24/128
facilities recorded 34 IFT cases. Birth weight was < 1000 g in 25
patients. Candida species were the most common pathogens,
and two patients had mucormycosis. The mortality rate was
20.6%. Regarding neonatal fungal prophylaxis, 55/128 facilities
(43.0%) reported administering therapy. The most frequently
used prophylactic drugs were fluconazole, then micafungin.
Fungal prophylaxis for mothers who showed fungal colonization
was performed in 30/128 facilities (23.4%). Oxiconazole
vaginal tablets were most commonly used as prophylaxis for
high-risk mothers. In Japan, the diagnosis, treatment, and
prevention of neonatal IFI varied. Continuous surveillance and
treatment regimen for neonatal IFI are required to improve
outcomes in high-risk neonates. This study result was already
published in Medical Mycology. We are planning prospective
surveillance on neonatal IFI collaboration with the members of

Japanese Society for Neonatal Health and Development.

REENE L > & — i @ 21% 2017



AMED/JICA b ERBIGHE RIS E SR A i 7 a 7 5 A
(SATREPS)

AN PEE R BRI D 720 OFBRELDOMIE L 7 F T IVITB T B EEREF~DIE |

AMED/JICA Science and Technology Research Partnership for
Sustainable Development (SATREPS)

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

and their application to the epidemiological surveillance in Brazil”
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SATREPS is a Japanese government program that promotes
international joint research. The program is structured as a
collaboration between the Japan Agency for Medical Research
and Development (AMED) which provides competitive
research funds for science and technology projects, and the
Japan International Cooperation Agency (JICA) which
provides development assistance (ODA). Based on the needs of
developing countries, the program aims to address global issues
and lead to research outcomes of practical benefit to both local
and global society. Our proposal was selected in 2016.

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

network regarding the drug-fungi centered in UNICAMP.
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The project was started in 2017FY. The research network clinical cases of fungal infection and collecting clinical fungal
between UNICAMP and several medical institutes in Brazil strains are discussing.

has started to be built and expediment approach for amassing

it
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Japanese Initiative for Progress of Research on

Infectious Disease for Global Epidemic
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Aspergillus fumigatus is a major cause of aspergillosis

from allergic bronchopulmonary aspergillosis (ABPA)

to invasive pulmonary aspergillosis (IPA), particularly in
immunocompromised individuals. The efficacy of antifungal
therapy is, however, incomplete, because of emergence
of resistance strains worldwide. Besides, the molecular
mechanisms of pathogenicity in 4. fiumigatus has yet to be fully
elucidated. Of critical importance is further understanding of
the mechanisms behind infections with A. fumigatus. In this
project, we propose the elucidation of the quantitative effect of
environmental conditions on adaptation of 4. fumigatus. Toward
this goal, we explore the statistical modelling framework to
decipher the phenotypic heterogeneity of A. fumigatus. We
utilize both clinical isolates and strains obtained by experimental
evolution to derive and validate the model, where phenotypic

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

Advanced Research of Infection and Immunity Based on

Integrative Understanding of Host-Microbe Interactions
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1) TtoT, Hirose K, Saku A, Kono K, Takatori H, Tamachi T,
Goto Y, Renauld JC, Kiyono H, Nakajima H: IL-22 induces
Reg3y and inhibits allergic inflammation in house dust mite-
induced asthma models. J Exp Med, 214, 3037-50, 2017.

2) Nakagawa S, Matsumoto M, Katayama Y, Oguma R,
Wakabayashi S, Nygaard T, Saijo S, Inohara N, Otto
M, Matsue H, Nufiez G, Nakamura Y: Staphylococcus
aureus Virulent PSMa Peptides Induce Keratinocyte
Alarmin Release to Orchestrate IL-17-Dependent Skin
Inflammation. Cell Host Mlicrobe, 22: 667-677, 2017.
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The research group compsed of MMRC, School of
Medicine, Faculty of Pharmaceutical Sciences and University
Hospital has started to work as The Leading Research
Promotion Program of Chiba University. In this program,
members focus on understanding of molecular interactions
between hosts and microbes, especially commensal fungi and
bacteria, using the model assay system in skin, respiratory and

digestive organs of mouse and human. Also, the members aim

_H
*
T
&
u

to reveal the molecular machinery underlying disruption of the
homeostatic balance by invasive pathogens and the pathogenesis
of infectious diseases. The results obtained from this project will
help to create innovative achievements in therapeutics of the
infectious diseases and lead to improvement of human health.
In 2017, several reports have been published by the collaborative

researches in the research group.
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Molecular interaction between gene silencing
and innate immune response

Kumiko Ui-Tei

(Graduate School of Science, The University of Tokyo)
Tomoko Takahashi

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

(Medical Mycology Research Center, Chiba University)
Koji Onomoto

(Medical Mycology Research Center, Chiba University)

AT S

BEEDONT VA7) T b= LEH NS, HL DY >
NI BE =R LAV »3—F 41 7 RNADIER
HoENZho>T&Iz, /7 va—F1 Y Z7RNAOHTY
small interfering RNA (siRNA) %° microRNA (miRNA) 7
EDONFFARERNAL, RNA ALY 7 bw)
AR A 720 AR T HHRREAE 12 L o €, LK S
BIZFHEELHIH L CTwa . —7, YA IVAIL, 1ZIETX
TOAMIZEGT 2 WA TH 5. WFHMBETIE, ¥
A WA EOFRRERNADPRAT % &, KRILSIZE D5
B, 2 1172 RIG-] like receptors (RLRs) & IFEiL 5 7 1 v

A =8 R EDPEBFE SN L. RLRsIZ V7 1V
ZARNAZZHSTHE, A ¥ — 720 VFERED HY
A WAL %G| E# I . RLRsIZRNANY B —¥ & /%
78T, RIG-I, MDA5, LGP2D 3 DOW 15T W5 .
RNAY A LYo 7oA VARKIED & HICTA
BHRNAIC K 2 CH D, MAERKIEII7 DA =27 LT
WLHFEMNE Z 5D . Feald, HEOHED Y AV
AEGNZ X DT ANV ARIEDTHFE I N D &, RNAY A
Loy BT B E R KT Td % TAR-RNA binding
protein (TRBP) & LGP228EHAHHAEH L, RNAY A
Ly ryrelimle s L2 R L, BUE, Z oM
TR T L T\ b, 3512, TRBPIZRS 7z
miRNABEORREZ G L, 7/ 574 N 58
Wik 2 EHESND . U7 A VARSI R B
FanEchy, MRBO s oA =2 EZ2HS
PIZT BT LT, PR 7 AV ARG A4
HROVTERF OBIHIGE S LR TE 5.
B, RifFeRo—iL, BfEmkfmhch 5.
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1) =T, PEIET BEFAETE], AR, KILDE
e, BAET
v MfgIZBIT S, RNATA Lo v 7 eHio A
ARISD 7 AA =2
Crosstalk mechanism between RNA silencing and antiviral
response in human cells
5391 H A>T iR 2 (2016.11.30) i
(EFRAY —EZH)

2) Takahashi T., Nakano Y., Onomoto K., Komori C.,
Yoneyama M., Ui-Tei K
Mutual regulation between RNA silencing and anti-virus
defense system.
Cell Symposia Functional RNAs (2016.11.7-8) Langham
Place Hotel, Guangzhou, China
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Development of a new treating strategy for
intractable pain by controlling dectin-1 signaling
pathway

Takashi Kurihara
(Graduate School of Medical and Dental Sciences,
Kagoshima University)
Shinobu Saijyo, Mitsutoshi Yoneyama
(Medical Mycology Research Center, Chiba University)

HFER R

CRMLIZFUZHET7 73 =128 T A dectin-11%, H
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e DB ARGS9 2 BE LR E L& 2 A, B
AR H AR L D ICH B2 BMINT GREYTE) 2R
L7z, 8612, & 704 Y 7V aNy FIERE T
5 (BEMIGENIEFHET V), H5\0IEE4 5H5 il
FFEAS B AT GRS E T V) 2@+ 5
& TIRELOFEMIIRIEU 09 2 BRI 2 5- 2 5 B
iR L7282 A, BERIZIERE~Y T A28 W T
METIVE D HEMREHED S5 2 I TFHEI N,

% Z Tdectin-11EBIHE & L TEA 415 zymosan depleted
(10~100 pg/ml) & 7 ¥ /N > MEIFE T #2721 H
BLOEMMEREERZ S MM E I HIHAR~ Y 22
xFLC), WEMEECE TG 35 &, FEREMNIE
fEDOLH (T4bb, SRR PElgINz. L,
zymosan depleted (100 pg/ml) % BFAERNE S ~ 7 212 [

WCE TG LT, AREABMWBMEO FRIEBgE s

oz,

D EDO#ERDS ) dectin-HT R B ERIZBWT
B R (B 25RED, T %b 5, dectin-1HIHHIEHE
WA IE A & SRR S 2 NS T 2 2 L AVRIE S 7z,
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Innate immune responses against pathogen
infection

Takashi Fujita

(Institute for Virus Research, Kyoto University)
Hiroki Kato

(Institute for Virus Research, Kyoto University)
Mitsutoshi Yoneyama

(Medical Mycology Research Center, Chiba University)
Koji Onomoto

(Medical Mycology Research Center, Chiba University)
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AIEFWFETIE, SEFHEBSWICB T 29071 VAH
R BV TEE L EEZHE D 7 AV ARGt v —
TdH % RIG-T-ikez7A (RLR) IZFHL, 61X
%7 A v A RNABIN O 75Tk & A BBEBE (2 D Tk
o L CHIT 217> T\ b FRICEEE, Ml A LR
Bk (SG) DE % /- L 72 RLRIGEAL 73 T-F#E 12
WCIIT L TR Y, 24 E T2 Pumilio DFRRERNT 72 12
oW #17o CT& 72 (PLoS Pathogens, 2016, 2014; Curr
Opin Immunol, 2015). A4EREEIE, SGIZRIET 2 #7-7%
RNA#E &% » /328 (RBP) OFEE FNIZDOWTD
PRREEMT 2 S L 7. ZofR, ZoOFHERBPIE, v 1
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WAEGAZINE L CSGIZRTET 5 2 &, Efn T
JEIZBWTRNAY A VAEGIZINE L TE A v % —
7z (IFN) #EFFER EOH 7 AV AIREHH
FTITI L T2 &, EHICHmHEIFEHE LMkl
BIIFN SR FORBF LR L TwicZ & bnb,
CDOGTHSCRIEE N LTI AV A BRGEFES
ECHIET 2T TH D EDBRRBEIN. 512
ZO5TIE, vANVAFEELEMBTRIRO—2TH %
LGP2 L ERIIICAA LT A I R LA. hET
WCLGP2IZHL 7 A WA > 7 F Vit b % 7 4 Vv ZAHE o5
WTCIED 2 WIZEOHIHEF & L CHERET 5 2 L3Rk
ENTVELOD, TOFT AN ALIZITEAEHS
Mo TBLT, R oio - miik, Hek
7 AV AR O — i 2 RIE L T B I REMED S
L. 5%, ZOGTD )y 2T Ny AN & E L
TP R BREFAT N DR T BTl CTH 5 .
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1) Narita R, Takahasi K, Murakami E, Hirano E,
Yamamoto SP, Yoneyama M, Kato H, Fujita T. A
novel fuction of human pumilio proteins innate immune
responses. International Congress of Immunology, Aug.

21-26, 2016, Melbourne, Australia.
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Analysis of neutrophil-dependent protective
mechanisms of Candida albicans regulated by IL-
17.

Seiichiro Wakabayashi, Mari Iwasawa, Yuumi
Nakamura

(Dermatology, Chiba University)
Shinobu Saijo

(Medical Mycology Research Center, Chiba University)
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vt OREEIZ BT % G AR 3 v T Thl7H g
WEELEE 2RO LB ERIE S ¥ Y ez &
L oTRENTW S, I/J7¢y"’/"'i7 7 A2 Candida albicans
BREGSEL L BERMT Y AL L TSRO
WILHET S Z LR, mEOPURERME LICHFEST S
Dectin-1, Dectin-27% 55 T A g BE 5 43 % 7%k 94 2 & C
ThI7THIED AT A M A 2 FETH T &h
5, Th17BIGE IS E D E R IEGR @ < b o T b
CEDRIBEINTWES ., INFTICFHRAIIFAER <Y A
I7af "< 7 AZNENDOEHA S8 L2 hEk e C
albicans D% LEAE L BE - PEbR3 28858125055
LI ERFER LI, COMRIZEBL, RNAY -2 2>
AN D IBBTWHT R, Live imaging 12 & % C. albicans
1203 B AR ERD BB DWW CTEIT - M5 2 17 72

PRI~ A D17af "< 7 ADE D 5 508 L 72 if
HICOWTRNAY — 7 L0 Z %247\, Wi ®mRNA
BHAEE LD, HoramGERIAR O o7z,
TFrhER DRSNS (Dectin-1, 2) LA HARE (8100a7, 8, 9)
ZBD 2 BIE T OFIHIZOWTPCRA AV CTHERR L 72
25, RIEVAEBEIR SN Zro72. REBIZZNLEND
< ADFFERE C. albicans @ﬁ%, Bk & R 2E | Live
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WXL CitEE, BAL, RAOMERIHI Lz, 3L T
I17af "= 7 ADUFHERCIRHEE, EANTET, WHO
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Y ZDEPER D BRI L AV O 3 FEL TN D,
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Studies on innate immune responses to the
fungal cell wall component

Taro Kawai
(Graduate School of Biological Sciences, Nara Institute
of Science and Technology)

Mitsutoshi Yoneyama
(Medical Mycology Research Center, Chiba University)
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¥ D X F v ZHEARD—>TdH % CERKIZEARD X
F V3BT T — 7 T % Lysine motif (LysM) & #H[FI1%
ERTE FRR T AOEAEE T — ¥ N—ARENH
GO L7z, SNHOPIZIEFF U ICHT S H
ROIZIDE ZHIHT 5 S ONFENL RGNS AH 2 &
PO, BIETREY T AOBN21T) 2L E2HYO—D

& LT, REIEECRISPR/Cas9 A 7 4% i 727/ LR
BIZX D, 2HBEICOWTEEIRT L. BIERTF
550 BRGIEIR B OWT, sk b o sEi
R R SUE R B (R T O BB % LI 2 475 Tw
LEMTHL. T, NS 6HEOEHEIZOWTIX
SNy & — F 5L, HEK2935IB A~ & B F S 3 L,
NF-kBRIRF 7 7 3 V) —DEHALFEX L R—F —T v
AL OME L722Y, BAL LAIRO LN kro7z.
Lt, VY FRIMBEOTEHALIC R % 52 5 DG A
PETHL. S5, FF T EINSBEET 25
TAHMEOTME I ERAEL, FFr&INH T 73
)= T OfEEEREILIZEZ S, 32045 TIZoWw
TLysM KA A VRER % F » L ofiEE ROz 4
o, ThH32% LIS, BRTFRIEYIAZHNTE
O AT % fiffie LT L

REE FR X

1) KawasakiT, Ito K, Miyata H, Akira S, KawaiT. Deletion
of PIKfyve alters alveolar macrophage populations and
exacerbates allergic inflammation in mice. EMBO ]. 2017
May 22. pii: €201695528. doi: 10.15252/embj.201695528.

2) Ori D, Murase M, Kawai T. Cytosolic nucleic acid
sensors and innate immune regulation. Int Rev Immunol.
2017 Mar 4; 36(2): 74-88.

3) Kitai Y, Kawasaki T, Sueyoshi T, Kobiyama K, Ishii KJ,
Zou ], Akira S, Matsuda T, Kawai T. DNA-containing
exosomes derived from cancer cells treated with Topotecan
activate a STING-dependent pathway and reinforce
antitumor immunity. J Immunol. 2017 Feb 15; 198(4):
1649-1659.
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Analysis of fungal virulence mechanism and host
innate immune responses using Drosophila

Shoichiro Kurata
(Graduate School of Pharmaceutical Sciences)

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

MREBRR

FAARESE I AR SN D EYE % 5| & #2235
WOREIEFEBIE L, RARE L CAHATHY, K&k
B Lo Tnh . BEREFEY ¥ — A biEBdz L,
Candida glabrata % FI\>"C, 5, 15088 (51 % ik 2 7228 Sk
FTATI)—=%ER LTS, 2OV V—A%Hn5 L,
WEEOFEBUCE DL LB %2 7/ A7 A4 FICERTE
L. LDLABNES, XU AR EOBIEMMEEEE LT
W THIRRII BT 5 2 213, BIEMICATRETH 5 .
—J, BRGENIZICL RSN TSy ayday
NI, AEIEBRAYVE  MEREIIRAIT ICBEIL T b . 22T,
AW TIX, Yy —DFETHEROY V—A%FHL
72, T a v P a uNTTOMNT DO IRE I O EYES
B ORI L7 2B RIEOEMIZAL Z &2 L.

ZD7=DIT, FRFFEINHETL LIz a P a T
MR B G ERBR 2 T RIREF14-11), 27
SR OREESE CIIAEFTICUHETIEI R VWEET %
RAR L 7278 BLR2, 0263 4% & AT L, JWIEMEAME T L 72
S AESTRMEFE L7 (BRIFEF15-13). S4EEIL, &
NS OREEAME T L 72RO 15 ZARN T OB % #il <
7. EERNTOMIEREMET L W 211588 T, =
DDOT T = VAR L ENS OB T REIEGHIHT 2
BENT, ZOo0OEMRERER, 7T VAR, 7
Oy AR, oI bary Y TEES Ly g,

SNARE # v /878, A D V&S V7 BPRIBL T
Wil HEMRANERE, SIEREREZRTY VT 7RO
RS LCHeNTwD, Lzd>C, Yyavyay
INT T OMFER G SEER R & I CRIE L 728 RN T
DO¥IHREIME N T 2 /A AL LT, Hi-mhiEE
FIOENHFETE L IREMZ 8T & 7.
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1) fAetg, &6 Oh ) &2, R (RAR) 28R, 9
A 55, BAREE, AW/, T8 B Condida
Glabrata DA AR IR F-RIRA 2 W 72m EME & Bt
BHINFEOWISE. HeL, 20164104

HREE 16—7
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Analysis of the mutant set involving the cell wall
integrity of Candida glabrata

Nobuyuki Shibata, Masato Sasaki, Fumie Ito,
Yutaka Tanaka

(Tohoku Medical and Pharmaceutical University)
Hiroji Chibana, Masaki Yamaguchi, Susumu
Kawamoto

(Medical Mycology Research Center, Chiba University)
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TR IR VERE B Candida glabrata DRFBEE L, HHFE O %4
PO AL RBEGEEEERLTBY, Theiie MEEE
HBHVITEFA ML AP LG FTH L. &
i, C glabrata|\ZB\ T, REEA ML RAILEE S o 0IT I
AU B MIFRRED AN T O FERESEDS ) BEAF O PUE  SET 4 %
HIEM R BREA M L AICx L CHRNCE < 2 & Sk
THIE SNz, 20z L3, MR SR L (Cell Wall
Integrity : CWI) D AEAL A & FEME - PLE RS L ©
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HWTNEELRED Y DS D EERBLTWS, S
Fxlx, C glabrata CBS 138Kk D BB T DO W TIER L
REEMT A7) T, BIZQ/Mak - TV Ik
RAEREREEEY I — N3 28T, Oy v X0 8
DEEERICE DD Y v xa VDD WIEA L AT
IR T ORERE LI, AR RS RE E EE & BREE R
ML RIS RE ivactUCWI RN T T 5B A AT L7z
ME%ﬂJMWHi&%%%E?%&xn?ﬁTé%
keebp 35 & Wenelpz TN NI —RLTHY, HELY 23
JEWEEREZH) VAT vy RO VYA IV E
TR L T\ 4. KRESEIETOFEIIGIME, B X U CNE?
AR TR AR O ML EE 2 AT L 72858, wWIhokkic
BWTY, Bl-67 Wy EROWA L, MilaEx T &
BOBMISHEO LN, Z0LE, IMNIAA ML A< —
7 — T & % KAR2%° BAG7® mRNAHz 5.3 AL b [ I 12
OB, BIRIBEN 22, AV = a—1) Y HEH
FK-506CHLEL L 72 2 A, TNHEEKIZBIT LM
BEX T E&mEId 2612 ARL, »DoCWI%F S MAP¥
FT—ETHBHS2p D) ¥ BALD G I ITHET B Z LAY
borolz, MR T, FEEKITFERIZHLT (EFIZ
FEWDHOD) MIEIZIZE AEROEN o 720120f L,
FK-506% JLEE | 7- 28 SRR IS MR I oo 452 1k 3 & OV
& BIMAEEGEHE s . Doz s, O
KRE5X> CNEIOZEFAZ L) CWIDFFE SN L & L b
INFARA N LADEREINLZE, QO Vi =a—1 v
REEE N L72NARA N L AIRE R HET L2 LT, 3§
G Ml BE 5 2 — 2 LMt R b 7253 2 LA S I
Hol:, INLOZEIE, Ivy=a—1) UREEE AL
To/ANEAR A N L ZIEEHY, CWIFEZ T AT & L
THEEL TV sz RE L T b, B, Mok
& U EAWEEBRICE D A M0EET, HHvIiE TV
IR WA IR 2B b B AR T O RIERRIZ O W T b [l
T A ERL TR Y, MakA ML RABE L CWILE D
BhEE L) ISR TV FETH .
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1) Yutaka Tanaka,
Aoyama, Michiyo Sato-Okamoto, Azusa Takahashi-
Nakaguchi, Hiroji Chibana, Nobuyuki Shibata: KRES
Suppression Induces Cell Wall Stress and Alternative
ER Stress Response Required for Maintaining Cell Wall
Integrity in Candida glabrata, PLOS ONE, pone. 0161371

Masato Sasaki, Fumie Ito, Toshio

THERY HRE

2)

3)

2)

Yutaka Tanaka,
Aoyama, Michiyo Sato-Okamoto, Azusa Takahashi-
Nakaguchi, Hiroji Chibana, Nobuyuki Shibata:

Cooperation between ER stress and calcineurin signaling

Masato Sasaki, Fumie Ito, Toshio

requires maintaining the cell wall integrity in Candida
glabrata, Fungal Biology (Under review)

Fumie Itoh, Shizuka Takahashi, Yutaka Tanaka, Atsushi
Kudoh, Masato Sasaki, Michiyo Okamoto, Azusa
Takahashi-Nakaguchi, Masashi Yamaguchi, Kazuyoshi
Kawakami, Hiroji Chibana and Nobuyuki Shibata:
Glycosyltransferase Algb is required for cell wall integrity
and virulence of Candida glabrata, FEBS Journal (Under

review)
FoREK
1) s, | R, EA RN, T %, &%

R, IR, FIAEERG, S¢S, Candida glabrata

HlESH B iR 3 B (5 K fE R algbA OTEE, HAREE
HREYE, HaL, 20164E10A
PHRSCEE, S REE, Hb R, T 2, e K

N, BARSEREA, SAE R, e, 1R, f
BEOM, ML BE, JILEAISE, F0dEiNG, SREEZ
Candida glabrata il o, BE 4% $5 & B 8% 37 8 {21 KR Hi
algbA B ' mnn2ADEE, HASES 2 G, 20174
31
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Aiming drug targets development, analysis of
gene diversity for growth essential between the
baker's yeast and the Candida glabrata

Erwin Lamping
(Sir John Walsh Research Institute, University of Otago,
New Zealand)
Hiroji Chibana
(Medical Mycology Research Center, Chiba University)

HRBER
EBRETIWVEY O S VIERETIE, BEFIRTIZLD
HEHRICWER BT, 200FE S NTBY) , JiERLE
DREMBHZE OB S TEEZFRIT L 72> TW 275,
HEEENE L ¥ —DHEL N v V5 - 7T T —
5 OHFERTIZOWTHENT 2T o7 £ 25, /SUFERE
TREFBICRHETH VRS, Iy I8 - 55754
TIPETIE R\, F/2Z200 7 — ADZENEH200
BT T A EDTRIBE NI RUBEREH VD7
75T T = 7B LBV T OLLIZOWT,
B TEEOMEIZOWTIIE LA, H3E D&
ETIEOWCRETEROHER SR SN, b 7 H
DBIZF-DERNEDIEHIZOWTIE, BUFEME T TH 5.
Lth, NoTVF - TIT =528 B EFLEEET
EHATIR SN D 2 & X o TR 2 L E S A B 5S
DTN ZEDHIEFETE S,

FoREK

1) MG vy - 7575 — 5 ORI H DN
BIBETHBEI L 7 2 3 v 2 W
EPLEWIEORSE, HAMAEWERSSE23RRE,
TEEN TR &40, 2016, FE#H
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Antifungal drug resistance in Candida
glabrata from transcriptional control to drug
extrusion:aiming improved diagnosis and
therapeutics

Miguel C Teixeira
(Institute for Bioengineering and Biosciences, Instituto
Superior Técnico/Bioengineering Department)
Hiroji Chibana
(Medical Mycology Research Center, Chiba University)

HRBR

RAEMEEL R AE S 3E D — > T @ 55-FC  (5-flucytosine)
W, MOPLELRHE & il Ui iR o 3RS m VWS, &
DIFEALEFZ IOV TIE, SN2 SN TV, 40,
WEREE A V% - 7977 —512x L C5-FCIZ R
12 & 2iTRAQ (¥ ¥ /87 EOMEIENT) OF 71 —F
A LM 7 0 7 o — AT R R L 7. E R
5, ATeBERERO S, IREAR, 7/ BE X7 LT N
R, )R — LR, 3 b ar By 7R, BEACH, 3
FIHE 7 &, BR324 X 7 BB 1 B BlE O 2L
DHERENTZ. TNHDY 257 EOHH & R S#5Hi
e OBEAVRIE Sz 70 b v 7 v F K- —CgFlrl
WO CgFl2I2 H L7z, SN s BIZFORBHKRTIE,
5-FCOMIBAER—AIML TWA 2 EARENZ. 2D
Z & 55, CoFlrlif 012 CgFli2135-FC % Mfsk~HEt 5
LT H L TCWAEEZ b, Lizd>T, 71 b
¥ 7 v FR—= % —CgFlrliE N2 CgFl2d ik % T %
HHIDOFZEI & > T, 5-FCOHEREHIRD L AXMHERE
OB EIHIT 2 Z LT TE S,

HRMX

1) Pais P, Pires C, Costa C, Okamoto M, Chibana H,
Teixeira MC. Membrane proteomics analysis of the
Candida glabrata response to 5-flucytosine: unveiling the
role and regulation of the drug efflux transporters CgFlrl
and CgFlr2. Frontiers in Microbiology. 21;7: 2045. 2016.
12.
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HRBE 16—10
FEREPRET 54U I FLENT (T
51— %AV A HHEES — XOBI%

R F IR
(TIERFR A B AR TR
e - T8 R - SR A

(TEERFHEREANTEL > 5 —)

Development of the antifungal seeds from the
original compound library in Chiba University

Takayoshi Arai

(Graduate School of Science, Chiba University)
Hiroji Chibana

(Medical Mycology Research Center, Chiba University)
Jun Uno

(Medical Mycology Research Center, Chiba University)
Azusa Takahashi

(Medical Mycology Research Center, Chiba University)

FZER R
LIFFEEDRA T 51,0000 DA 1) ¥ FVEHALEY
D9 5, PH264F ELIZAS0TEAH , FR274EEE L, FR 5 5507
HOALEW 2D\ T Candida glabrata % FA\ THEF BE
HEWEO—IKAZ ) == T LIz, ZOfE, 6
TEHOILEWN DN T Candida albicans, Aspergillus fumigatus,
Cryptococcus ﬂeofornmm%Ai DFEEER 10 L CTAEFH
SRR S N2, RIZINSDILEWIZoNT, <
U A OFEFEMINE 2 > TR BB 2 5E & L 72l
HHEEWEL72E 2 A, SHEEHOLEW I
AN, PIEREE [ — Bl L Lz, Thon%E
fICEO x| MR ORFIE LG T 5 2 EA5T
&7z, 5612, AMED QAIFEREG SRR (BT — X
F— 1 ICHFEHRTH D . FR2ERE LI NFE TLEMERIZ,
V= RBERDOR ) — = TR D LIRS, ALEWD
VERRE R OFHICHGIA TIT 2 &2 L7z,

FERRK
1) AfEEG o D8 - U575 — 7 ORI H O
WREE AT L 7 ¥ g v & v 726 R R

LB OIS, HABE IR R B2EAE,

TR THAES & 8. 2016, FFFER
MRFEE " 16—11
REEEICH T 5 —BIEZRO SR EEE
& A RIRAE D FHR

EENEES
(% BRI FE AP R A BER PN A A 22 2
JER)

HUAEHG - A FE - TE O IR
(THARFHEEAEL Y 7 —)

Analysis of synthetic regulatory mechanism
and physiological function of nitric oxide in

pathogenic fungus

Hiroshi Takagi
(Graduate School of Biological Sciences, Nara Institute
of Science and Technology)
Hiroji Chibana, Azusa Takahashi, Jun Uno, Susumu
Kawamoto
(Medical Mycology Research Center, Chiba University)

2R R

—BfbER (NO) 33 7 FVaF L LT, M7 EDIE
WA RIZES L CTwh . EARS IEEHRE Saccharomyces
cerevisiae (2B \VTCT, NODBT7F NV T AT 2T —+F
MprlB L U7 7Ky 2787 B Tah18IKAFHIZ T v F =~
PHEBEN, BEA L AREICHES T L2 &% Al
L7z, 7z, Tah18 L AR Z T % Dre2s > /X7 B
FRAbA ML AL — & LTl &, Tahl8RFEN 2 NO &
A fE T AR R RIB L2, — T, WEERIZe M
RGeS BER, M - RERFE LR EOX b L AZSE LTy
MR L, WEEEZRT I e 5, NODA b L At
RIREEIZEE -3 AR D B .

RWF3ETlL, S cerevisiae & [7] B O NO & B #% 1% o 17
TEDRIE XN A JFHE (Candida glabrata, Cryptococcus
neoformans, Aspergillus fumigatus) \ZO\T, NO & Hé5H - &
e - HIENE & OBIENEZ TS S . P28 REIZIE, L
TOWFEBR DTSNz,
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1) C. glabrata = 71 A IWHOT T A7) VimEH)
HF%E T, NORH & OB EDFIEEND S. cerevisiae
® &z 1 (DRE2, YHBI, SEA1, NCP1, MET10, CYT1,
COX9, YNOI, RIB17: &) D) 1 ZEET 2D\ T
WA DEGEBR AT o 72, FORR, EFICLHE SN
LEETFIIOWTIE, BE 2 IHIT 2 & IRGESEKT L
Tw/=Zehb, NORH (G- iR L) & ok
AT 2 BT IE A o7z,

2) C. neoformans . TVF¥F = HRICER L, K%
(Mprl, Arg7, Carl, Car2%2 &) O )y 1 J#IET O
Bikx v, NORAR, 7TIVFo v &, A ML R
2R 2 KB 70 O 2 S ATV 5 .

3) A fumigatus : NO F+— (SNAP) % @fnL 7zBo b
F A7) T b= LN % RNA-seq 2 & o TITo 72, £
DFER: ) 8. cerevisiae THM S N8R G A 4 > DEIT,
TUA#RZR &) RBALA b L AISEICHGT 5Bz T 0%
HIIZZED o 1208, AN=F U hbaREns
TH747 ($FL— MIE) OGERELET ORI
T LTz, =/ T, NOIZ XY A fumigatus DIFIFVEZ
BAG-9 2 R SIE L S AT REMEAYR Sz G
R CIEEIZ L).

RRMXUNDFEGTNERR
EARGIE, ZILE CICHSERRE (Saccbaromycex cerevisiae)

B X O ZLEARE (St/yizma[f/yaromyfes pombe) TS N0

FERCRE LT, TREORBZHME L /2. 4%, WEER

2B 5 NO DA E % T+ 5 L TR E

%5,

1) Rika Indri Astuti*, Ryo Nasuno®, Hiroshi Takagi: Nitric
oxide signaling in yeast.
*These authors contributed equally to this work. Appl.
Microbiol. Biotech., 100, 9483-9497 (2016).

2) WORHESE BRI BIU B —ERLEFZ OS5 FIREE LS
W. NI F > XE L5 Xp1)—, 75 214~
218 (2017).

3) WS, EHERS, AL BRI A L 722 —
MibzEd®k (NO) & HufilibHE & Arikee. by &
AW, ER

MREOERE
FAERFE (A), H27-29. EHIZ BT 5 —RILEFOH
PR AR & A BEARAE O I

WrFE 3 - mAREL
W dE3 © PR, IRZEER 52, HAbEG,
JIAR o, FRIERH.
MEEE "16—12
Aspergillus fumigatus DIRIEHICH T D H T
7 N7 5/ — AVESHDOEBERET

B

(SR - ISR T22F)
M K- SeHEZ

(RAEHERE R - AR B AR 70 %)
BIRZ - VL B AR

(TERFEHFESIEL Y 5 —)

Functional analysis of galactofuranose-
containing oligosaccharides in the pathogenicity
of Aspergillus fumigatus

Takuji Oka
(Department of Applied Microbial Technology, Sojo
University)
Yutaka Tanaka, Nobuyuki Shibata
(Department of Infection and Host Defense, Tohoku
Medical and Pharmaceutical University)
Katsuhiko Kamei, Akira Watanabe, Daisuke
Hagiwara
(Medical Mycology Research Center, Chiba University)

A S

I B M TR Aspergi/lm fumigatus H 3 o GHEAIZ B &
B EREMRAT T e D, ARV BLE-T T2+ T T/ — A
(Gal) ¥xBMERTH 2 I & 2RI HERE 72 25 % 1572
pNP-B-Gal, & KT & I\ CHEH B L O3 L 7-4lifk
2 GfsAZ UDP-Gal, & £ B IZUS S5 2 & THHIZE
WEN7ALEWA X R L, LC-MS, 'H-NMR B X 0" #
FALGATIZHE L 72, 2 ofER, {LEW A D% Gal,
B1,5Gal,-B-pNP T - 7z. il L1, GfsAiL, UDP-Gal,
B-Gal,:BL,5-H T2 b 75 ) — AWBERTH L L
ORI oz, —HT, gidB3ERE L D 30 L - R
757 b= v Fr O % H-NMR, "C-NMR$ X O #
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FMLGHTNZ & > TIHRIT L 72 & 2 5, ghdBIERRCIE, B
WA T 7+~ ¥ F 2D Gal B1,5-Gal 4 A A58 |3
BLTHhBZEDRENT. UL, GERADEREEI S
7 M=y oD Galpl,5-Gal, A A OEA K Z S T
LI EERTHMOTOFME o7z 612, XF0 7
TdH 5 GHECDIEHTIZDOVWT b D 72545 H, GfsA & GfiC
OEPIHRRCTIIEEE S T 7 b~ v F 2o Gal Bl,5-
Gal #ENETHET LI L2WoPIZLz. $4bb,
GfsA & GECHSfimyiciz7z6 < 2 & “C“A.ﬁtmigm‘u&[j\j@
Gal,B1,5-Gal-# &2 EAMR L TV D I L 25 AT
BT EMNTE. 51T, ghCHIERR, gRACTHIERRIZD
WYY AR HWREERBR A ERL 72, 2 ORFE,
SRCHRERER gAACHIERR OTRIEIE B & L CTHE
IZEITRRD 5N o7z,

FERFHX

1) Katafuchi Y, Li Q, Tanaka Y, Shinozuka S, Kawamitsu
Y, Izumi M, Ekino K, Mizuki K, Takegawa K, Shibata
N, Goto M, Nomura Y, Ohta K, Oka T: GfsA is a B1,5-
galactofuranosyltransferase involved in the biosynthesis of
the galactofuran side chain of fungal-type galactomannan
in Aspergillus fumigatus. Glycobiology 27: 568-581, 2017

HARE 16—13

TANIWEIWZAERREFHGEET 2IRIRNT
FROBERECERENDEE

A 251
(RESEBAMTAE A WEZEPT)

RIS - Pl A - B
(THARFHEEAEL Y ¥ —)

Effect of cyclic peptides produced by pathogenic

Aspergillus species on host immune response

Maiko Umemura
(National Institute of Advanced Industrial Science and
Technology)
Katsuhiko Kamei, Akira Watanabe, Daisuke
Hagiwara
(Medical Mycology Research Center, Chiba University)

TR

T AN F )V AGE D JE Th b %:ﬂﬁdxpergillus
favus \ZB\T, JTAE ) BRY NS EAHEEEEET 5
BRIRA T F Rustiloxin D BEAEDSHHFHE HIZ L o TRIE S
Nz, WNVEBEGIHEEDA v 7TV — ATERICLA
7z AALEWAE E O I 7 0 RS & 5 4 1]
BETEAT V. £ 2 TABZETIE, ustiloxin & [FFE O #E %
(ust-RiPSHERE) THERL S LB BRIRA T T FARE O
HREKR T & U CHBET 20 %, YGRS T ARk

% 7o B AR R G SRS 7 S MGE L 7
Aspergillus fumigatus Af293 M1, ust-RiPSHE % 12 B 1T
LHMRRNRTF FLEZOLNLBIETE2ORET 5
(rpsia s X Urps2a LIFFR). BIEBRTIE, 25 2000
fZFIZYGMMEs b - CT7 7 F o 3~ 7R & w5 L
Tz, 22 TING EZZNETNRESEBIEFHHE
WeArpsia 3 X UArps2a % BV T, Transwell ¥ A 7 412 &
A M RS (Calu-3) ~OfF ARER, © Mii kR
Mg (A549) % Hv7-iifakE sz, ovraxro
A NREIIH~ 7 A B X OEFhERRAD ~ 7 2125 5 i
RFEBELAT o 72, R, Arps2afRICB T, MR A
PDHEI L, T2~y AP MR [ 25 ]
57z (Umemura et al, 7th Advances Against Aspergillosis
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(2016, Manchester, UK) 12TH3). 2D L ) IR T
1%, 4. fumigatus |23\ T ust-RiPS A FE ASHT BLE I K 1 &
LCHREL TV B W REMEARIR S 7. SRl R % £
LD L BT, A fumigatus | 2T LD % Dust-RiPS
FEE 2 RS B A. flavus % T, AR [FREEE O 5%
NORBEHARDLTETD S .

SR

1) Myco Umemura, Nozomi Nagano, Daisuke Hagiwara,
Lea Gregson, Margherita Bertuzzi, Elaine Bignell,
“Effect of 4. fumigatus RiPS precursor-like genes in pH
response and pathogenicity”, Proceedings of the 7th Advances
Against Aspergillosis, pp.80, 2016.

seRE " 16—14

TARIVEFIVADINA F T 1 LR S SV

MERFEMEICEET Z2HREEFHOKRER

fElln B
(]2 &G ZE T )

ELE S
(]2 &G ZE )

BIZ
(TEERFHREANTEL > 5 —)

Screening of novel genes involved in biofilm
formation and antifungal resistance in Aspergillus

fumigatus

Takashi Umeyama
(National Institute of Infectious Diseases)
Yoshitsugu Miyazaki
(National Institute of Infectious Diseases)
Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)

AT S

R RE DO W T b Aspergillus fumigatus % F 225 I
LT LT AOVE ) ASESEIEIZH V), FHEIIEE
[ZHN AR T ANRIVENADINA F T 4 )V AIEHAS
T AN FN ARG T 5 2 LRI TS,

B2 7 2 Fu—< (HER) OWARMIZAS NS H %
BRI b~ b)) 72 AR E N TwD ., 2o
I BNAF T4 NVAREET HIREETIE, VW {2HhD
PLERIICN T 2 EZ WK T3 2B R0 7R S, #iG
HDOFKHD L DI >TnbEEZLNL, L L)
L, WAT 74 VAR, BLOD, £ L2 PLEREHE
T PED M 72 55T A B = X DIARBZR S0% . AWfge
TiE, A F 74 VAR D 2 B8R T 2 EL,
PUEW M & OB EEZH LT 52 L BIWE T
5. ER28MEFE T, Cas9/CRISPR 7/ A fmEFiAT % A
Sumigatus \ S L, MEELE T COEF ICWHL EIET
HEDERZATo 72,

MRIAVAEY R CH W S L Tw b Cas9/CRISPR 7/ 4
W4 HM % A, fumigatus TR REIZ L, MIZTA 27V —
YT RAToTz. TV L2085 T sgRNA & Cas9
ERHEEATL0DTITAIRITA 7)) 2Rk
WCBWTHER L 7. A fumigatus\Z T T AR5 47 51)
DNA # R L, BEEEOGET T4 75) 215
o, BEPBASNLETFHENEHETFIATT) %
MIEFEAE T - JEAATE T CRE#E L, DNA ZHlilifk, PCRIZ
£ 0 R L 72208 B 0 |eH) & R Y — 7 I K )
WaAT, BT T ¥ —¥54 LT A5 2
SEMEET 2 26 M T & /2. 25 0265 D&
fZfid, IEGFET COERIZLETH L I ENTHE
n, 4, 4 OBIZFIZOVWTOMETZITH 2 LI2X
0, MERIBIRE T 58 L Vit m T HEA S Lo,

RRWX - FIER

1) Rfazty, Mpil B, gt 5, PRRE, Ak 1g,
M A—, REFHW, Wik, Aspergillus fumigatus D
INAF T 4V AT E BLE SR RIS 5§ 5 5
WA T O fIBNZ T 7245, 564101 H AR bk
FEME. 6 A9 H-11H, 20164F, A,

2) Mpl B, HLEEEE, RELZEQ, A, Lk
B, AR e, HBA—, KREF, =i, ool
Ry —=r oy —2Hwnr dspergi/[usﬁtmigalmﬁ;%% il
DOHFED) 7 7 DRATIC X B DU B SR IE o J5 IR i
B, el H AL AR raws. 6 H9H-11H,
20164F, ).

3) KA, MR RE, LBk B, FHileuh, il
W, AR fe, HA—, RREE, HREGE
Aspergillus fumigatus D MITEAFAE T2 BT 2 HAEFIC
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4)

5)

6)

B3 2 K F- ol %, #60H HAKERFSHRE -
%S 1001 - 2 H, 2016, HIL.

MEIL B, REEM, B R, AR f, R,
EIFIERE, SRR T AL FV AT ?, 6
60 H AR ER FRfhs - Filiks, 10H1-2H,
2016, HT.

KEE, Mel B, B R, PR, Ak 1R,
HAN—, KEFFHH, Sk, Aspergillus fumigatus 0
MIEFAET TONA T 7 4V AR 53 5 B
IR F OB AT 7285, H565 H ARG E 2
WHARM T &5 8% 5630 H ALy s
HARS R4y, 10H26—-28H , 2016, #ris.

Meil B, Wb EEE, RELES, A, 1l
BOE AR fe, HiA—, KREFFH, =gk,
Aspergillus fumigatus FEHAE O NGS FFHTIC X 5 PrE e
i P2 D B R B, 5565101 H AR &GS RE 743 5 H Al 7
KRS 630 H AL S 0 H AR SR
4%, 10H26—-28H, 2016, #ris.

THERY HHES

H7e:EE " 16—15
Aspergillus fumigatus ') R ) — LIERYZEH| i
MR IC B 1T 2 ZRABEEM LB DBFER

EH
(RRRFRERRE
BITE
(TIERFEREF e > & —)
iRV iy
(TRERFHWEFIEL V7 —)
AN ]
(TERFEREFEL Y ¥ —)
%DE ity
(TRERFHEHEEFIEL V7 —)

SALHE TR

Activation of secondary metabolism in
Aspergillus fumigatus strains with resistance to
ribosome-targeting chemicals

Teigo Asai

(Graduate School of Arts and Sciences, The University

of Tokyo)
Katsuhiko Kamei

(Medical Mycology Research Center, Chiba University)
Akira Watanabe

(Medical Mycology Research Center, Chiba University)
Daisuke Hagiwara

(Medical Mycology Research Center, Chiba University)
Takashi Yaguchi

(Medical Mycology Research Center, Chiba University)

HFRBR
(LA ZR RIE ORI L, JLPRIEI] 72 &2 M9 % 2
& T, Aspergillus fumigatus DA 7~ A ¥ v Biif itk z

ERL 7z, T OHIZBEF I REHHNETEIL L 7222 5tk
RS AL LS N2 “RAE LRk

EWXWKODDIY A TPHIETH IS AM L. 2k
RHEEALD & £ TS, TNEN205 3T Oy
277 L, R — &/% T RS
T8 B & BPAE Rk mRNA % HE800 |2 LLRdRAT L7, 3
B Th 5. /2, FROERRIZOVTS
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I Y= AR To 7. BHOTHEIDIEDL 4L
DOBEREIGEA STz hs, HRENC AT 2 2R % f/iE

IR REZATH) 2 & T, W OpoEmEaTEAB L.

BIE, SNHOERIZONWT, FAERIC AL RDE
AD LIFERR Y Xy HoMESIIZ L), ZIkAR
BFEVEALRNA T a~x A 2 v BitEIC b BB ROKE
HIELTWS., Dok Hio, ZkMHEES L
Aspergillus fumigatus D/NA 7 A< A 2 2 B M PERR 2 VR 3
BT ETEYIL, £k = =2 HwT, =
UACHHG PR RS Bk & BF A MR O MEREIY 70 SEBL LI A8 5
o r ) ny—r v Al X9 = X LRI IERER
LHRESLIENTE .

H7EEE 16—16

BRER B Aspergillus flavus D — RACHE
MEEKRT 7 A Z—BRETEFDHEIEER

B
(BB FERF)

itz
(TRERFEBE S > 7 —)

Transcriptome analysis of a novel secondary
metabolite biosynthesis cluster in a clinical
isolate of Aspergillus flavus

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

HFER R
Aspergillus flavus \& 7 A~V )V AHE O 5 HE 70 J5U K B fl
D—DTHHH, WELZTHLEHRIEA LIFoTn
0, AL TN TIZI0RDERIR D BEA. flavus D K F 7
N BT RAT o 72 ZORER, TIVE TICZA. flavus X
A oryzae THUE D 72\ 72 T RO IR ACHE A2 B B
BILT 7 T A —OFEERIRFR 3R TRWAEL. 7
J WENTRR T & B A flavus NRRL3357%° 4. oryzae RIB40IZ
FRBO LN WEFIAFIEL, ZOHEBIIE—D2DEF

EWRTHEN TV, 2T, AV S5 Ay —D1L=—
7 R TCORGEY AL N LTI EEHNE LT,
DY T AY —%FED A flavus IFME5034kD b 5 » A 2
)T — AR AT 72

T UARZ)T N AR OEER, FllE B D g
FREW SRR S I, 7ol fio THREL T3 7
F Ay — L NS N7z, 2 O#EIZTF 1 Ankyrin repeat
ROy N a— K LT, 1@@d¢ergiﬂuﬁif“
DA parasiticus R° A. bombycis D EAR T DAH[E M D v i
BT LTRWEZENTE 228, 2o O 550%
DT E o Tz, TO7— % %2&0 T, BEm
TDORHER I H S . BET LML I NETIIYS T
MYV EEE D VAR DY AISMYCO20167% & CHk[R 55
LTETBY, KR GHOY A T P F TV FRTHE
RKTETDHDL. 72, SHROFFHBFEITICLD , T ORIk
WCE DA SN D727 ZIRARHEY OFE RO 31T T
WETZWEEZEZ TS,

S 512, RIFZEORHE & L TIEA. flavus IFM585031% 7D
MR VT VAT ) T M =LA T = PHENTNS.
FEHICHRES 5 2 & 12 & » Tl IFM58503kk . = — 7
I OBIZF RO L ST A flavus |2l 5 #IR
TFORBUET 2 ER»HFONS EHFL T,
MraEdTH5.

FoRER

1) Yamaguchi S, Takino M, Kamei K, Toyotome T:
Production of aflatoxin and the biosynthetic cluster in
clinical isolates of Aspergillus flavus. < I b F 2 >
¥ VAR T 4 ISMYCO2016 abstracts PS06.
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MREE '16—17
HER B M E R Cryptococcus gattii DERIE
M F DR IEFRIEN

N EIZE - AT
ORAERZR A BE R 2R 507

BIZ - IIAR e
(TEERFHEREANTEL > 5 —)

Immunological analysis of a mechanism for high
pathogenicity of Cryprococcus gattii

Kazuyoshi Kawakami, Keiko Ishii

(Tohoku University Graduate School of Medicine)
Katsuhiko Kamei, Susumu Kawamoto

(Medical Mycology Research Center, Chiba University)

AT S

19994FAZ 1 F 5 DN &7 — N — BT Crypococcus gattii |-
B2V 7 a7 REOT T N T VLA 2 0EEL, #
DHT AV A ARE OGS 2 PLIZIiR Lo
DB, 2007HEI2E, DAETHENEREEZEZ NS
C.gattii\2 £ %7 1) 7' b2y 7 ZIEFIH G SN, 2Otk
BIEFI DI L T\ 5. HH D C neoformans\Z & % 7 1)
Thav s AFEE R EEE TS PR R &
FIE L, TOEWIGERN O EREEZ ) T3y 7 A
fiE & HIFINTB Y, SHRFrERIYE & L CEE 2 MHE
IZFERT 5 2 LS. RWZETIX, C gariik C.
neoformans \Z kY9 B GIEINEE R T 5 2 & T, Ak
EDREMFHOTH ) 2L Z L2 HIE L.

INhE ToFEALDWIET, C neoformans 1294 Thloe
IR IZTLRIZ A L 7-DNAFERE VI EE 2 2 L 2 H S
PCLTBY, BHEEOFIIETIL, C garrii (R2658%) @
DNA Y, C. neoformans (H99%R) 12k, BHIRMINE 2 & D
TLRNCAKAE L 72 IL-125 4, Z L CTHUEFEERAY 72 ThlA
JAFEHEATINC L 2 R L7, SFEIE, 2oy
W25 72002, WEPkO 44"/ 2 DNA 23135 TLRIFA
WREF— T OB, S SHICTLRMIBUEEAZK T 285
CEPHON TV ELERET — T DA FIVLDOHIEIZD
WTIRNT 4T o722 25, b By 32 L ik
T&hholz.

REWOEE L HIR KT Th 5 RED EE %0 LR
svrmsxyuaxryrr (GXM) &Rk 5 AR
LRIBILENDZE L LK L 72 & 25, HI9H KD GXM
IBERME 2 & O RAEEY A M h A Y EAZFEL 20
1ZxF LC, R265HKD GXM TlZ 2D & 9 RiGHENA S
Nhmrolz., TNFTIZFHA L, C negformans |2 & PAY DTN
HIE» S DA N1 A VA Dectin-2208WH R 2 & &
O LTV Z A6, MELHEHK GXM O Dectin-2
ANOVERIZ D W TIRIT 24T - 7. H99 GXM 14 Dectin-2-
v bgGRlea S >/ 712G L, Dectin-2L A — % —
7 v A THO D ZREEEZ R L2012 LT, R265
GXM TIZZD &9 ZifEE A S N h o7z,

U bosEfr s, C gattii & C. neoformans 1% TLRIR?
Dectin-2~D 572 2 flIGE A R 2 & T, TOHDOR
BINERRELEZZY, 2O EPMEROFFEMED
EW IS AT REEAVRIZ S Nz, SR, AR O
TLRY, Dectin-21Zx§ 3 % PAMPs D& D & 0 BN
IZOWTEHIZFEI AT 2D 2 FETH L. INbH
DRERNL, FE45E H AGRE SRR S, 910 H AR
PR RS - FATEHA IS TS L7z,

FoER

1) Kotone Kawamura, Tong Zong, Akiho Oniyama, Keiko
Ishii, Kazuyoshi Kawakami. Effect of Cryprococcus
negformans and C. gattii on helper T cell response in OT-1I
mice. 54500 H ARG AR MRS . i, 2016412
H5H~7H.

2) Akiho Oniyama, Anna Miyahara, Kotone Kawamura,
Keiko Ishii, Kazuyoshi Kawakami. Differentiation of
effector helper T cells in response to Cryptococcus neoformans
and C. gartii in transgenic mice expressing T cell receptor
for 98kD mannoprotein. #545[H] H A iAol g4
. 20164F12H 5 H~7H.

3) JINZER, 5 &, GHET, N M. Cryptococcus
neoformans & C. gattii 2k DNAZ & 2 5032 i& 14L&
W& Z DR OFFNT. 1A H RIS AEFE R -
PR WAL, 20174F4 H6 H~8 H.
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Study of species identification and drug
susceptibility of Aspergillus clinical isolates in
respiratory specimen

Keita Takeda
(Center for Pulmonary Diseases, National Hospital
Organization Tokyo National Hospital)
Junko Suzuki
(Center for Pulmonary Diseases, National Hospital
Organization Tokyo National Hospital)
Daisuke Hagiwara
(Medical Mycology Research Center, Chiba University)
Akira Watanabe
(Medical Mycology Research Center, Chiba University)
Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)

HRBER

it B RE O I R BT & 7 B Aspergillus BT TlE, Bk
DBIZTRN S TV — IV RPEE I 2 & DK ED
BwzoffE (FRdfE) G snTsh, HREER
FHOFTEIIEETH L. Tz, BUHT 2~V F )N 2E
(CPA) TIIMIERIEIZ L 2B RIIC RS20 (G
SRR CTHEHEETHEAE U B L DBRED D B0, THHE
2B 5 EBROEBIRSEERCOT— 5713075, Kifze
TIZ20124F 2 5 20154F F CHEUE bt CTIFIRER AR > & B

W & Tz Aspergilhus B 22 B PR 1514 & AR FRITIC & %
FORE, st A Hat L7, 1086A A fimigatus
T, A fumigatus D [ fE T 5 A udagawae & A lentulus %
& 1LBIODRE STz, 2O, A niger 31, A. tubingensis
1061, A. welwitschiae 191, A. flavus 4 B, A nomius 1 B,
A terreus 4TI o 72, LREFEWIZA niger LM E N
72 W% 25 R 45 BE#R 0 9 B B A welwitschiae & A.
tubingensis VNG S T)) , Aspergillus section Nigri C TS
L) MIClIZZ% BT,

A. fumigatus08HEH TlE 4 #% (3.7%) ASITCZIMETH
5 2H1IZVRCZ b ETH - 72, 108k 7 — UAHE I JEE
Va0 72 DIFBET, 7V — VERED D % T Ol
HE=1314.3% (4 728%k) TdH 72, HAE20164 LIFED
RHRIZOWTHMET Z T <Y, M—EE0»5 OFM
Wk Sl THE 21T o T 5.
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Identification of Haemophilus influenzae capsular
serotyping by use of matrix-associated laser
desorption isonization-time of flight mass
spectrometry

Mamoru Satoh, Sachio Tsuchida, Fumio Nomura
(Division of Clinical Mass Spectrometry, Chiba
University Hospital)

Naruhiko Ishiwada
(Medical Mycology Research Center, Chiba University)

HREBRR

A 7VE T a~ f OFEPRIMER & M7 R
(NTH) 128 shs. WNE~DA4 v 7V U FHE b
A (Hib) 727 F v &R te, KT HibREME G
IR L7z, — T, MHRIICNTHIZ & 5 25 KGE
ML, e & (Hie) % 8 (Hif) 12X 2R3 MK
GIELHOONDL LI Hm-oTETCNDL., T2, A7
VI FRIEBWECEAL, €04 CIENTHITH %
EEZLENTVDA, IFREHEGAEIZB T, IMiER
BRI & AL EREN TR, MIER G & I
HUBT A2 2134 v 7 VI U B IC L A EGYE DB M
BXUOWREMZET S ECTHROTEETH 5%, it
R DB TR PCREE X 2 MBAT T IEMECIER- b 25
5. ZZTHEAIEIMALDI-TOFMS#FH L, £ > 7

IR OFKBEME R JI AT D &9 D OMET 217 -
oL ke LTIy ) — )b - FEREHEIC TEE AR
MV %1572 Hib 64k, Hie 64k, Hif 6%, NTHi 6 #k%
MALDI Biotyper (Bruker) OTili7 — % ~<— Z1ZBh1%
#kL72. Z®home-brewed database # FI\>C, f 7 )T
YYH AT (Hib 224k, Hie 10k, Hif 11#, NTHi 36
BR) & [R5 L ARHRE % deog L, BeARC & 2 eIl 2
W& LR, RS 2R 72 MET L7258, o) bk
EETA Y7V YW ERE Sz, &6k 2 RoillE
2B A MERR O KR, R O T3 2 21 Hib
23100 % , 95.5% , Hien¥100 % , 99.1 % , Hif%%95.4 % ,
100% , NTHi7%91.6% , 98.8% CTdh o7z, RWfFEIZL Y,
MALDI-TOF MS 13 Hi O#ERIBIJEICEHTH Y, &
EL AT IR R E DS e Ch 5 Z L a5
N L7z,

FoRRE

1) sy, Ao E, Kieskt-, @R,
1IER, HHEER, FE 5F, BNk BEEoNE
(MALDI-TOF-MS) %= w7z Haemophilus influenzae 0
FIERI Jese v OMES . 5528101 H ARER IR i A= Wy 7ot
&S 201741 H22H R

2) Takeuchi N, Segawa S, Ishiwada N, Ohkusu M,
Tsuchida S, Satoh M, Matsushita K, Nomura F.
Capsular serotyping of Haemophilus influenzae by using
matrix-associated laser desorption ionization-time of
flight mass spectrometry. ] Infect Chemother. 2018
Mar 10. pii: S1341-321X(18)30062-X. doi: 10.1016/
jjiac.2018.02.007.
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Pathogenesis of Haemophilus influenzae isolated
from patients with invasive disease

Junichiro Nishi
(Kagoshima University Graduate School of Medical and
Dental Sciences)
Naoko Imuta
(Kagoshima University Graduate School of Medical and
Dental Sciences)
Koichi Tokuda
(Kagoshima University Hospital)
Haruka Hishiki
(Chiba University Graduate School of Medicine)
Naruhiko Ishiwada
(Medical Mycology Research Center, Chiba University)

MREBRR

A7 NVITyHFHE bR (Hib) 727 F Vi ABICHIAE
U 72/ AR R PR I AE O IR - RS TR AL 2 © 43 B
ENToA ¥ 7 VL ARSI B L TR IR R O fEAT %
1To7z. MIEEIZEE L TiE, 4kk, PCRE: THIEE &
FES . EYRIIT R MRS - 7z, EBHRIES
PEICBE L TIE, 19RRICR= 2 ) UG EREICER 2780,
AL 2KRIEBT Y I —VYEETEXFL LYY 25T
T YBRINERR CH o 72, FARFORFME, N4+ 7401
LGEARRICEI L T, MRERERD A 7V T R

FERR & L L, BEBUIEED S N b o 7208, FRERED
A 5 5 B 2 H FEEY) T & 5 1S1016 % 10.7 % D FEAS
A LT\ 7z, MLST T IZ BT8Rk 26kk AN 2 70 5
STHIZ/R L7, AWZEICE Y, EINTHEES 225N
JEGSERSR, 1 ¥ 7 VI s PHE BRI IE SR E D
CEEWSPICL. Hb T 7 F &K, HARIZBITS
REMEA 2 7OV I 2 HRRGAE O TR 1 0 F AR i
BRICEIL L CB Y, 555 OB % D T <
VBB 5

FoRERFE

1) Naruhiko Ishiwada: Clinical and bacteriological analysis of
non-typeable Haemophilus influenzae isolated from blood
in pediatric patients. US-Japan ARI panel meeting 13rd
Jan 2016 Washington DC, USA.

2) WEEET, AfHEZ, ZERIE L2, TAIT- K
FAET-, VENH—EE, WARHE T, 4 R#ET, THRIE
1 NBAR BRI ERE R A 7 VT R
FRIZEIT 2 M S nyiss . 5512000 H A/ NER -7
Mraddss 20184F4 H14H .

3) Naito S, Takeuchi N, Ohkusu M, Takahashi-Nakaguchi
A, Takahashi H, Imuta N, Nishi J, Shibayama K,
Matsuoka M, Sasaki Y, Ishiwada N. Clinical and
bacteriologic analysis of nontypeable Haemophilus
influenzae strains isolated from children with invasive
diseases, Japan, 2008-2015. ] Clin Microbiol 2018 May 2.
pii: JCM.00141-18. doi: 10.1128/JCM.00141-18.

58 TIERFE HWEFIZEL Y ¥ - #21% 2017



HRBE 16—21

HRRERROSN & &L OEEF M

He# B3

CRECHRL RSB A AR — RIS LR
BIE

(TERFHEREF L > 5 —)
AR

(TERFHEREFIEL > 5 —)

Enantioselective synthesis of new antibacterial and
antifungal agents and evaluation of its activity

Isamu Shiina
(Department of Applied Chemistry, Faculty of Science,
Tokyo University of Science)
Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)
Naruhiko Ishiwada
(Medical Mycology Research Center, Chiba University)

MREBRR

RO R F IS LR Heamigess (DUT, #E
ZHF) 12T, 2006412 Eupenicillium shearii £ V) HLHE - Ak
RSNz 2—2 7)) F4 FRRY C4B%~ /719
1 F) OEGRFERHEL Lz, 72, MEHOAF AR
FiicL ) 2= =71 74 FERE CbmZERB X
PV TATVLEY—) DITATT) =% BHE LTV D.
P2 OIFEIETIX, h VSR s ) T hay g
A7 E DB & MRSA 7 & DL HI: 75 2 B PER (x5t
THL—2 T T4 FEEEE (8F5H) OFFHR
LR B2 SN L7228, R & 0 d PrsE b & ot
MBI & D ICE W ARREAE DD 5 Z L 2T 5 2
LSk

F72, BEBTH D RFFEOAIERL EheiEo R
ABIL—2 2T T4 FEGEOFE M IER R 5
L7z, ZORE, FRCEREREIC O W TR 2SIk
B DHERE S, BEICK T2 12— =7 ) T4 N
ROVEREAL I DV CRIE R 1577

R

1) Takayuki Tonoi, Ryo Kawahara, Takehiko Inohana
and Isamu Shiina: Enantioselective total synthesis of
naturally occurring eushearilide and evaluation of its
antifungal activity: The Journal of Antibiotics 69, 697-701
(September 2016) (doi:10.1038/j2.2015.146) .
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Molecular biological analysis of Cryptococcus and

Candida species from selected Counties in Kenya

Christine Bii
(KEMRI, Center for Microbiology Research)
Olga Mashedi
(KEMRI, Center for Microbiology Research)
Abdi Mohamed
(KEMRI, Center for Microbiology Research)
Tohru Gonoi
(Medical Mycology Research Center, Chiba University)
Takashi Yaguchi
(Medical Mycology Research Center, Chiba University)

ITEADE S

=T ENTHRE L 728s (MrEuad ) A,
axX, M) O50%LED, TTIREY Y, FEFIIAN
L=, ¥ 75 FT 0, TR U EDMLDD
HEHEIC LY EEIC (FEREE, HAROIEHEMEA X )
BRINTWSLZEPHBPL. F-2fD Eod EE
WCFARHSHR SN TV AL EH RS D o7z, E61C
Wi x kD 2 &) Bl TR ZESIHEICHW S LS H
V-V EEEOT7 75 ¥ (Bl, Gl) 12, ¥4
A7 79 M ¥ MU BEOLEEY B2 CF
FENTWDLZEDHBHLZ. IS0 RIE, Filim
TELTHRETHELEDIC, BIMOFH, 1> % —%v
FedR—=2R=TEBEUTAREL, HMBO AL ITH LiE
BAMEkE L7

70, FETIHAETAREANEMEHTIL, 7=
TOILAXBEIEGEL, BHOERERZ2HEE 7Y
T3y AEE IO WTHIZE - ##HT L 72, MultiLocus
Sequence Typing & I’ 2 43 F Rife 2 i & F v THRAT
L7ce 2h, fTEROECETIETEZ I 50T R
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S5, ITNLOWZEMERET, HifEORE T AL F
NVAJBE A EFERL L, R ER LT\ 5. E72, Bl
b NREER (7 AVE NV ABEERIRE) 1220,
HARENCTHTAEWSR, AR - A0, RSN F
Wiz #es0 , R AT, W5 R T FE DU , R M b 1
B3 55RETo 7.

FR

1) Gla dys Langat, Tetsuhiro Matsusawa, Tohru Gonoi,
Vivienne Matiru, Christine Bii. Aflatoxin M1
Contamination of Milk and Its Products in Bomet County,
Kenya. Advance in Microbibology, Vol.6: 528-536 (2016).
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The search for seed compounds of antifungal
drugs for deep-seated mycosis from unutilized
microorganisms.

Takaaki Kubota
(Showa Pharmaceutical University)
Tohru Gonoi
(Medical Mycology Research Center, Chiba University)

MREBRR

HEAREI 2> 513 % < DEWIGTE R HTHEE ) Rk
EINTEBY, ZNoxd LI REEDDVHE SN
TWE . R, A7 MEFTIZE D STho EPIEHER
SR D B TR BN |2 A T B HERE AR AR
ThHrHIEPHLNI o> TE. A, M THERRL
72 BRE D UEARENYD % R SRS A ELEE O 5K B 12
xf U CHLBE R G 2 7R3 072 e R P KR OBz %

iTo72.
Z DFGER, Aspergillus niger | ZKf L CHIEE & (MIC,
4 pug/mL) IR §HBERIRAN T & X T F I Stylissamide
I % Stylissa & O WA 2> & B, Mg L. $72,
Aspergillus niger, Candida albicans, Cryptococcus neoformans |2
xf L CHEREME (MIC, 16pg/mL, 16pug/mL, and 2pug/
mL, respectively) ZRTHB Y HF I T AN
Zamamidine D % Amphimedon J& DR A & HifE, HEIuE
L7z, 510, RAETEELINAE O JR BT |6 L CHUEL A T
MRS R OBFRZ kit L TIT) PETH 5.

R

1) Kubota T, Nakamura K, Kurimoto S, Sakai K, Fromont
J, Gonoi T, Kobayashi J: Stylissamide I, a new cyclic
heptapeptide from an Okinawan marine sponge Szy/issa sp.
Heterocycles. 95, 799-806, 2017.

2) Kubota T, Nakamura K, Kurimoto S, Sakai K, Fromont
J, Gonoi T, Kobayashi J: Zamamidine D, a manzamine
alkaloid from an Okinawan Amphimedon sp. marine

sponge. J Nat Prod. 80:1196-1199, 2017.
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Evaluation of anti-fungal proteins of
mycoviruses infecting in plant pathogenic fungi
and development of effective proteins derived
from the mycoviruses

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

AR S

Tald 4 A b BHEICEET 24T A VA
Magnaporthe oryzae chrysovirus, MoCV1-A 251 32 B 12 X
LT, WAREFIH, S5 % aR0E L5 & T I
e EDEEHEHR LD 6T L2 /ML TED,
MoCVI-AY A WV ADMBIZFHI— F$T55 287 HDO
95, NV Saccharomyces cerevisiae DE{ETF IR DH)
2L Y ORFADSIUHMESY v X7 % a—F9 562 L %
S22 LT E72. MoCV1I-A®D ORF4% > 237 E DSy
FHIN A S U ERHIC B S S 2 LT, PURIIETEEIE % 3
FL72E A, MoCVI-ADiTis™ 4 )V A TERIEMED
o, R ORER O SEIE (SUasiis) (IIEMDH 5 2 & A%
BENT, TNFTICER TR A L2 BBR %M
FILTEZD, RIFsICBVTCE, ¥ vy BEEES
WRIBH 2 FIH L CSUaDEFEZ R AT, TORE, &~
EBYEE S TED 205, BVEARZETSUaY 237 BHo

PEAEDHERR S N7z, Atk LY 7R ER T 5%
&0, TEEES B LR R L T»

I8 BTN Aspergillus fumigatus\X 7 A )V F)V ZIED F 72
FEHNWETH L. B HEIZROMEIN—TI128), <7

VXS B A fumigatus DIFEVEZ WHI§ 5 24 K
$H, S5AGHASRNAY / 2%k OV A a7 A VA 2H% R
WL, IEEREEE L ColnH% HIgL CTige%1T-
T&E. 94 IWVAT) — D A. fumigatus (KU¥R) 1o A v
A7 5@ ORF % 2 NRIZEH S 728k, protoplast
fusion 2 & O 7 A WA ZBA L RENETNIIBNT,

TEEDILRE, AF®EE, 2 b LA, 3L RAH
PEMIERERE % EOFRBIR 2 WK L 72, TORER, 448

dsRNA~ A 27 4 WADORFe, 5AKHIsSRNA~ A 27
A VA D ORFb, ¢ DisfllFEBIE T ARIRE £ F B D3 E5e
SNz, EHIZ, INLOKEHWTY Y ARG FER %
T, B CFUZ I L7z, 4 A88dsRNA~ A 27 1 )L
2 @ ORFe s FEBIME, ™7 1 )V ZE AR, 5 A4l dsRNA
<A 274NV ADORFD, d, eifllFsEMkTHOMEL ) 2
U= — A3 2RO, ThbOBIETFDA4
Sumigatus DIFFEVEZTHI L TV B I ARSI N, £
724 A BIRR~ A 27 1 )V AMoCV1-A ® ORF4%
'7 ANVA 7Y —DA. fumigatus (KUKR) IZFEIL S 7235
I2BWT L RIRFE AT LG Sz,

FRR
1) Hiromitsu Moriyamal, Syun-Ichi Urayamal’z, Yuri

Kimura', Toshiyuki Fukuhara', Akio Toh-¢®,

Kawamoto®

Susumu

Functional analyses of novel proteins of mycoviruses
infecting phytopathogenic fungi using heterologous
expression system in Saccharomyces cerevisiae
1. Graduate School of Agriculture, Tokyo University of
Agriculture and Technology, Research and Development
Center for Marine Biosciences, 2. Japan Agency for
Marine-Earth Science and Technology (JAMSTEC),
3. Division of Molecular Biology, Medical Mycology
Research Center, Chiba University.
ICY2016: 14th International Congress on Yeasts. P29
9 H12H~15H iREEERRSEA S HYy (SR
IR

2) BT MHREREBRICILZYSTTIA VRS
N7 EOWRRIRS WTEERERAIE s HEE P
W284E11 T 4 H (4r) &85« RN ERfEEIOt
vy —

3) REAEHEE WA R, WEIESL, BFEAMS, &
W FE°, 7/ & JRIF I Aspergillus fumigatus %
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Cryptococcus neoformans DEZH 1 7 IVIC
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Wil 2 - ARHEERSNY
(T-RFR LB AR FERL)

BT - A A - LI - WAL
(TEARFHFEA7EL > 5 —)

Towards development of novel therapeutic
strategies targeting the mechanism of specific
genome rearrangement during infection cycle of
Cryptococcus neoformans

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

TEADE S

Cryptococcus neoformans \X BBV HIE T AT W T
HY, FIREHEOERT L NICEE LEER7 ) 7
Iy s AEEZGISEITHMAEREERE LTHIS
NTwas, KEid, BIKTI A3 FPMERCTE LW, &
BFE =774 Y7 OMEPEL, BASNEBERK
DNA Wi @ Kl 2 S EE T 7 v 2 7 RAZEAI AN S
N5, % EDNABEICHE T 12— 7 2 EE %252
EFHL2IZEN TS (Edman, 1992). AWZETIX, C
neoformans Fto R KL CO ) 2ELIZER L, 70
A7 K 5 & O'DNA RS K TEH 5 % 20 F O #he
70 NBAL, B A 2V EDBEEHSNICT S E &
b, T e LH Bl oMt BH5.

M E TIZ, DNARKNG 2 #EFF - B3 288 1235

% C. neoformans ¥ DB R % F & U CTHRIZFW, 54D
FFEEHCTHNE LTB Y, Fx25FHE L7723t
BRI EZMETEHETH LT U AT —LOfEY 72
= b CrEST20 RIEMREDS, — R CHIEM AR 2 &
AR L7z MOL OEYFETIE, TUXT—EOR
HIREHICRBIE IR LRI ERE, ZOEVHC
neaformans TR 70 (GRS & L CRIH T & 2 W REEDY S
Abhb.

22T, BBHoe o x5 —EHEH LT O C
neoformans \ZPx5- L7z & 25 CnEST2E(R T D3 ¥ —%
EHHBY L CTHIHDIK T 23 A LN A Z LS L 2R 5 72,
S50, SEENRINEE O AR T FEBIZ L 2 RNA-Seq i &
DN/ ZA, Tu AT —PIHEEBIEIH & 28 <,
RHNDAEFEDFIED TR ST

SkiE, T 7 —¥HECLDFIERI SIS C
neoformansﬁfﬁ@i%ﬁ[ﬁ FHEI R D X B = X 5O 5 T-HAE,
ZORG A 7 VBT L ABNERZRIT L DD, C
neoformans 7 A 7 — EIEMEE & 0 FERMICHET 21LE
MOREZIT) FETHS.

FoEXR

1) ARH&RS, SHFER, S8E6EF, "LHEL, @G
BLhE, AR ) BT, B ¥, C nedfoemans
2B AT 0 AT HEFSEE OB BEREEY
74— 7 WK, i, 20164 9 H

2) Shunsuke Kubota, Hideki Takahashi, and Akira Matsuura.
Unique response to telomerase inhibition in the human
pathogenic fungus Cryptococcus negformans. The Second
Symposium of Chiral Materials Science, Chiba, March
2017
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Terbinafine resistance of Trichophyton clinical
isolates caused by specific point mutations in the
squalene epoxidase gene

Tsuyoshi Yamada

(Teikyo University Institute of Medical Mycology)
Takashi Yaguchi

(Medical Mycology Research Center, Chiba University)
Reiko Tanaka

(Medical Mycology Research Center, Chiba University)

HFER R

MR L IO HRHY THBEOBRICHEH SN TN
TIVE T 7 4~ (TBF) XMt HERED 5382 BE 5 % #his
WY, HEELE AL A - 0= X|2H 5 Centre
Hospitalier Universitaire vaudois (CHUV) ®3:[FAFZE S )L —

7%, 20134 ~20164F 12223 T CHUV Z #L sl INEE L 72
i R 43 HIE 1198 TR 2, 0568k % % 12, TBF (0.2 pg/ml) %
Y 7u—FF 2 bu— x%%%ﬂ%%wt%%%%
ABEE ATV, 1 %272 D ITHRO B FE R 2 L
7z 2B O TBFRIESZHERRIZOWT, SR OEHRER
THHLAZ TV IRF ¥ —¥%I2— F35SQLE#
(ZTOIRHACE 2 EHT L7225, ORFNIZT X/ BRD
BIREZEL 8OO RER (SNP) BROLNz. £
Z CTBF 2 B2V O 1 4% W Arthroderma vanbreuseghemii O
B TEAEZ T, WIEMED SQLE #5112 [F A% SNP
A LR AR L7z CLSIE: 2 FWC, 1R L
72 SQLE 75k D TBF B&S2 1% % AT L 726, 2580k

Btz a v b — VRRIZHEAR 8 ~512f5 <, EEEL7
FHBEFE RE D TBE &S MK T 0 R R ASSQLE &5 F N
SNPCTHDHZ EHHBAL /.

FRm

1) Yamada'T, Maeda M, Alshahni MM, Tanaka R, Yaguchi
T, Bontems O, Karine Salamin K, Fratti M, Monod
M.: Terbinafine resistance of Trichophyton clinical isolates
caused by specific point mutations in the squalene epoxidase
gene. Antimicrob Agents Chemother, doi:10.1128/
AAC.00115-17, 2017.
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Metabolomics between drug-resistance and
drug-sensitive Aspergillus fumigatus

Tomoo Hosoe

(Department of Organic chemistry, Hoshi University)
Hisashi Takeda

(Department of Organic chemistry, Hoshi University)
Daigo Wakana

(Department of Organic chemistry, Hoshi University)
Takashi Yaguchi

(Medical Mycology Research Center, Chiba University)
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The 5th Global Network Forum on Infection and Immunity
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LTWwW/72&, Bl& Wy CERINOFERSLONZEE I &
LEEz TN, £, FHROERE 7 + -7 A TIE, B
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[Human respiratory syncytial virus (HRSV) Fi#{zFD5F
HEAL)

R - AR
(TERFEREA L > 5 —  HEHER)

REREN B RFEFRNER S B0
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R R (TRERERER A dE3d%)
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[7F#®D¥] (International forum)
Chair: Hiroshi Ashida (Associate Professor, Medical Mycology
Research Center, Chiba University)
Trinad Chakraborty (Professor, Institute of Medical Microbiology,
Biomedical Research Centre Seltersberg,
Justus-Liebig-University, Giessen, Germany)
“Exploring the One Health paradigm with antimicrobial

resistance: Insights from genome-based epidemiology”

Chair: Mitsutoshi Yoneyama (Professor, Medical Mycology

Research Center, Chiba University)

Yasushi Kawaguchi (Professor, The Institute of Medical Science,
The University of Tokyo)

“Strategies of herpesviruses to hijack host cell machineryﬂ

Chair: Kazumi Norose (Department of Infection and Host Defense
(F3), Graduate School of Medicine)
Tomoyoshi Nozaki (National Institute of Infectious Diseases)

TIERFE HWEFIZEL Y ¥ - #21% 2017 65



“Unique evolution of mitochondria and metabolism in the “Microbiota-mediated defense against intestinal infection”

human enteric parasite.“

[Closing Remarks]
Chair: Yoshiyuki Goto (Associate Professor, Medical Mycology Chihiro Sasakawa (Director, Medical Mycology Research Center,
Research Center, Chiba University) Chiba University; Emeritus Professor, The
Eric G. Pamer (Head, Memorial Sloan Kettering Cancer University of Tokyo)

Center, New York, USA)
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2017 Scientific Meetings & Seminars

The 6th Global Network Forum on Infection and Immunity
H R - SPRi294E10H28H 9 :30~17:30
Bibn © TRERFEFRMIERE 3R —H v Mk—b

GRIIE 9|
CRII2%|
Masayuki Amagai (Keio University, Japan)

[Stratum skin microbiocorneum as niche to control ta]

Gordon Brown (University of Aberdeen, UK)
[MelLec: A new player in antifungal immunity]

Glen N. Barber (University of Miami, USA)
[The STING controlled innate immune signaling pathway,

infectious disease, inflammation and cancer]

[ D#]
Shuta Tomida (Okayama University, Japan)

WComparative genomics with strain-level resolution]

Yumi Matsuoka-Nakamura (Chiba University, Japan)
[Cutaneous acquisition of Staphylococcus quorum-sensing agr

mutations protects against atopic dermatitis development]

Saeko Nakajima (Kyoto University, Japan)
[ Candida albicans skin colonization exacerbates the inflammation

of imiquimod induced psoriasis-like dermatitis in mice]

Nobuhiko Kamada (University of Michigan, USA)

[The mouth-gut axis in gastrointestinal diseases]

Satoshi Uematsu (Chiba University, Japan)

WComprehensive analysis of intestinal virome

Hiroshi Kiyono (Tokyo University, Japan)
[Gut Multi-ecosystem of Epithelial Cells, Immune Cells and

Commensal Microbiota for Symbiosis and Inflammation]
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[ Candida glabrata M3 BEREEE R (0 T RIBDS A OMEE
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(RHBREZET A WA - AEEREGET BBk E)

[H.7 4 W ATFN ¥ A 5 412 51T 5 RLRs & RNPH &1k
DFEREFANT]
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1) HEE:SFR294F 1 A16H  17:00~18:30

Gabriel Nufiez

(Department of Pathology and Comprehensive Cancer
Center, University of Michigan, Ann Arbor, MI, USA)
[Linking pathogen virulence, host immunity and the
microbiota at the intestinal barrier]

(FHERFEGP) — 71 ¥ IHEER T 7T L [
TEAR" DFFEA IR FD AT [ el A |
WFFRHEAERL ] 55 1 MR Gefl iy X 9 — & i)

2) HEE:FR294E4 A11IH  16:30~18:00
Michael Way
(Cellular Signallingand Cytoskeletal Function Lab, The

3)

4)

5)

6)

Francis Crick Institute, London)
[How vaccinia virus (ab) uses the host cytoskeleton to

promote its spread]

HIRE @ SP294- 4 H12H
Matthias Sipiczki
(Department of Genetics and Applied Microbiology,

16:00~17:30

University of Debrecen, Debrecen, Hungary)
[The pigment producing, antagonistic Metschnikowia

yeasts pose a challenge to rDNA barcoding]
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FIEE  SPRE294E11H 141 17:30~18:00
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