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- The obje(.uve of Medical Mycology Research Center (MMRC) is to overcome fungal diseases and
_related disoi‘ders by seeking diagnostic, therapeutic, and preventive measures through investigation of
mech'mmms by !&Eich fungal infections and host responses to the infections are caused. Principal

mvest:gators in NIMRC are dedicated to their research projects by pursuing various basic biological

= and physxelegtcalstudleq on pathogemc fungi. In addition to those research projects, MMRC is
involved in anangxrmde collaborative studies leaded by the Ministry of Education, Culture, Sports,
Sc1enCe anﬁ Tecﬁnology (MEXT).

The number of pathogemc fungi and actinomycetes collected by MMRC is the largest in Japan and
: therefore comparable with those of the representative microorganism-preserving organizations in the
world. Based on such achievements, MMRC was designated by MEXT as the core organization of
: '—’Nanonal BioResouce Project (NBRP) — Pathogenic Microorganisms” in 2002 and has established a
= firm position as the facility for collection, preservation, and distribution of genetic resources of fungi
‘and 'ﬂc@@@@Sz ~ Other members of the organization are Osaka University's Research Institute for
= Micr@bialrﬁigeascé_(pamogellic bacteria), Gifu University's Graduate School of Medicine (pathogenic
i _ ' bﬁ‘étéﬁ’a) and Nag‘:isakj Univ_'érsity's Institute of Tropical Medicine (pathogenic protozoa). The
i _Vseco?id phase of the NBRP has been launc‘:hadby MEXT in 2007.
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. WEHBEDEF (Division of Molecular Biology)
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(Project for Molecular Signaling Analysis)
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H1LF - 2 FENE - MREMFSOFEEA. BEER Cryptococcus neoformans 75E D5
FHIRRMAZTL WEMELEICREYT DI+ v IMaED. REEEL —XBIHEEEE
EQDFHIECE e A FlREERANOEmME BIET.

We are conducting basic research on the molecular and cellular biology of pathogenic yeasts including Cryptococcus

neoformans using both biochemistry and molecular biology methods based on gene and protein science and genome
information as well as ultrastructural morphology and cell biology methods such as electron microscopy.
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Our group is involved in research on molecular and cellular medical mycology with the goal of deciphering the
molecular functions involved in pathogenicity and drug resistance by elucidation of the cell structure and cell physiological
functions at the molecular level, through analysis of genes and proteins, and at the organelle and cellular level. We are
approaching to the molecular and cellular mechanism of cell cycle regulation, hypoxia stress response or drug resistance in
Cryptococcus neoformais.

MRS w7
iz A iR Professor: Susumu Kawamoto)
e % Sl IE# Associate Professor:Masashi Yamaguchi)

ExZ (11 T= S 2 Research Technician:Misako Ohkusu)
LSTRRIE SR P 7 - Y A ) R4
el e B - ol HIE Research Promotion Technician : Satomi Sato)
BEEE I R OERUK¥EBEZHIE) (Guest Professor: Akio Toh-¢)
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(Candida Phenome Project)

2R - RIEIAH

Candida BEBMD S5 C. glabrata \3. C. albicans |ORNTERESEFADZ (VERERTHY.
T, BEFREREEH DT E non-albicans Candida DB TH S, C. glabrata 3. —&IK
EYTHDZEVNEDBNT / LIBBRHIHDI L. SOICEETFHADLENZEND, A TEMEN
BT RRERDHRTRLEB CTHD, H4ld C. glabrata ZREERDETILENME L TRA.
REEFICHTDEBANREZBEL TS, CThzeANWTHRREERDOEERMZZRTEL. ACHLTE
RNV EHBERANRYT h S LDENEREDORFEZJLICT DIENOREEBEL TS, BIC
BRUBBRA MBS A TS ) —PRMT / LEHRZ2RRUBAOMREEHBL. AREII1Z
TA—DRERRICFSY D,

In the genus Candida, C. glabrata is the second most frequently isolated species in clinical and representative forms of
non-albicans Candida. As C. glabrata is a haploid organism with high quality full genomic sequence data available and a
relatively small number of genes, we consider this Yeast species an ideal model for fungal pathogen research. Using this
model species we have developed a highly efficient gene targeting system enabling high-throughput functional gene

analysis. Our research aim is to modify all genes in the C. glabrata genome in order to identify common virulence factors in
fungi and novel antifungal drug targets. We will share the genomic information and mutants with worldwide researchers.

EBF—V
1. R —o o —EBW T/ LIBHREEDEHE
Improvement of the genome database with next generation sequencer data

2. RRHEE G FHERAROBE

Construction of systematically created mutants liberally covering the entire genome

3. BEFHERE T4 T2 ) —=AVRERERF OB 1. 4/ LIGSRO i
Comprehensive study for virulence factors using the mutant library C ;ﬁ g:ﬁggﬁ)’ o) j
4. B FERARER O CREREEDOHT 2. thRIIBIR X ADEE
Study of anti-fungal drug targets using the mutant library AF. K&, BH
l 3. mEEOME 4. ZFENOWRE
e S % 8K " #iR vy
HE#% e PR (Associate Professor : Hiroji Chibana)
e R r (Associate Professor : Ayako Sano)
Bl AN HE B (Visiting Lecturer : Masakazu Niimi)
FEAE A fi = e (Visiting Lecturer: Yoko Takahashi)
TR E UL (Post Doc: Jun Uno)
WEHH KW AR (Post Doc : Michiyo Ohno)
SFWRAEAPIRR : v A TS5 v a— (SPS Post Doc:Matthew Alan Woods)
SR A AR (Visiting researcher : Kaname Sasamoto )
e inlife & M W (Research Promotion Technician : Michiko Murata)
£ inli i B CEmM O nH (Research Promotion Technician: Satsuki Shimada)
Hethihli i B CARF OEHEP (Research Promotion Technician : Sachiko Kinoshita)
Tkl 4 B ke HE (Research Promotion Technician: Mari Ohiwa)
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(Division of Molecular Immunology)

Kl e (% - ¥R - PD)

BRRE a2 b
(Project for Immune Response in Infectious Diseases)

%R - KRHEFH

BERICH T 22 DEMBHEIT. BRARBEESRBICLOTHBL THTHNTIVD, AT7OIT
T hTE. BICOANIZABRIICE LcBRREFEISEAE L. BRE M —HFICLDVMILAHR
DI FBCHEBBRAIDD FHIBOBIAE., ZNIL O TEIERISNDRBICEDOEEMEZ/TT

DILITELY, DA ARRIECIS S DR Pathogens (Virus, Bacteria, Fungus, Parasite)

T-EERBROBRERABELUCETETD Pathogen-associated Molecular Patterns (PAMPs)
TLD, Pattern Recognition Receptors (PRRs)
* Toll-like receptors (TLR)
Innate immune system plays an essential role for + C-type lectin-like receptors (CLR)
self-defense against infection of a variety of + Nod-like receptors (NLR)
pathogens. In this project, we focus on antiviral - RIG-I-like receptors (RLR)

innate immunity, especially molecular machinery for
detection of viral infection by sensor molecules and
regulation of subsequent immune responses. The
observations obtained from this study will help us to
establish a novel therapeutic or preventive strategy -
against infectious diseases by viruses. ;

FEBF—

BRAREICETDMBEAD (VAR E Y —E LTEE LK RIG-I-like receptor (RLR) IZfEsm
BT, DAINZABRMELTFIVGEEOAFHEIBE. ZRICK O THIESDHMREEIERHEEIC DT,
DFEMZR. EEFNEHERATZT D,

1) RLR (RIG-I, MDAS5, LGP2) IZ&20 1 )L ABKIEET RNA DRHEEEFNICHDS T HILEN
LD FHEREDBRAT

2) RLR & LI T F VDA IBERED BT

3) RLR =B & LIFRI D 1 )V A R E 2 B L 1o

4) FRBRE T —DTFDBER

We focus on the cytoplasmic viral sensor molecules, RIG-I-like receptors, and examine their molecular function in
antiviral innate immunity.

1) Molecular mechanism underlying detection of viral non-self RNA by RLRs (RIG-I, MDAS and LGP2)

2) Analysis of physiological significance of RLR-mediated signaling .

3) Studies on generation of novel antiviral drug candidate(s) targeting RLR system
4) Identification of novel sensor molecule(s) for detection of invading pathogens in innate immune system

MRAY YT
g o 1T A (Professor : Mitsutoshi Yoneyama)
Hiiahifc e : L 35T (Research Promotion Technician: Yumiko Ueda)
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(Project for Cytokine Research)
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|L-23

Cytokines play a central role in T cell differentiation, a series of events iniciated by sensing and processing of invading
pathogens by antigen presenting cells. On the other hand, an excess of cytokine production causes inflammatory diseases
including autoimmune diseases. We aim to find new therapeutic targets for inflammatory diseases and infectious diseases
by investigating the roles of cytokines in pathogenesis.

EHF—V
YA NI U OBEREE ZOERBEEORIEZ BN E L. BIKL <L TORIZETS,
1. Yo bHA S E BRI S HABDBRER
2. BEICEOTHEBINDYA MHA V& ZOBRIEICET D@D
3. BEREESE. 7LILX—MWREORREIBICSIIBY A hH1 > OREIDRE

Using gene-deficient mice, we are investigating the mechanisms of cytokine production and their roles in the infectious
and inflammatory diseases.

1. Elucidation of the roles of cytokines in the maintenance of host homeostasis.

2. Elucidation of the roles of cytokines induced by fungal infection.

3. Elucidation of the roles of cytokines in the pathogenesis of inflammatory diseases.

MERS YT
FHEAER S v A (Associate Professor: Shinobu Saijo)
\ iRl e : AR B (Research Promotion Technician: Tomoaki Suzuki)
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JF WiEZ (A - %% - PD
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(Project to Link Basic Sciences and Clinical Researches)

W - RS

SEEINRR : 7 AT AFEELEORADEEE L DD, BEERENHR
ETDON. ZOBRIDERIIE STHIERO O EFRDICHREZITL. AT
LTHERRICSIT SEREBRUFANATOIA I T3 &{72TND .

REEFF  HE28 (+HRB18). FE28. RARV28, #B4ETHRRUAZERFZE
4% (X145, 81E38) OHEEEETOTD,.

ACTIVITIES: The research of our group focuses on the mechanism of fungal diseases such as aspergillosis, and
development of diagnostic/therapeutic methods for these diseases. In the clinical aspect, we take care of patients in the
medicine clinic of the University hospital, also giving advice to physicians/clinical technologits all over the country.

STAFF: professors (3, including one working concurrently in the
University hospital), technicians (2), post-doctoral fellows (2) and research
assistants (4) are working in our group with four graduate school students.

EBF—7
1) PRRIEINZEOHE - il (F8) & OBBEOmR

Investigation of characters (including virulence factors) of
Aspergillus spp. and their relation with the development of various
forms of aspergillosis

2) BV 17 IVDERRUEE

Education of fungal diseases including preparation of educational clinical
manuals on mycoses.

3) BEREEDDW - SaREORFE

Development of diagnostic & therapeutic methods for deep-seated mycoses.

MERAT YT

i 4 (1% N S (Professor : Katsuhiko Kamei)

i CHE O YE (Assistant Professor: Hideaki Taguchi)

I/ E5 DU PP CGIEfT)  (Assistant Professor: Akira Watanabe (concurrent position))
e o wRT (Research Technician : Kayoko Takizawa)
FEMiEEE M M (Research Technician : Kyoko Yarita)

TRl WE F{ (Lecturer: Takahito Toyotome)

FeToE - FE OR (Assistant Professor : Yasunori Muraosa)
HLminiic e - KM BE (Research Promotion Technician: Ayaka Sato)

EZ TR = A (Research Promotion Technician:Maki Yahiro)
Bephiniie s kR nig (Research Promotion Technician: Kyoko Inoue)
Hwiwic g : b B (Research Promotion Technician: Kyoko Imanaka)
JERBHRERE © Ak % (Visiting Lecturer: Akira Kume)

JERE T M e (Visiting Lecturer: Kazutoshi Shibuya)
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h7H &E @ - a%E - PD
YU - ORI & BEOMERRAMIE a2 b

(Molecular Biological Study of Interaction between
Pathogenic Fungi/Actinomycetes and Hosts)

52 - SRt

MEMBRATTIE, N4V —BEE (ROBSEEER) £HHL. BFRERSIUES
DE MPEWICHERT DFREERE - REMREZINE. E1E. 2Bl Th\D. InoOERNIE, 1]
HER2HRIOET DA, BOV—H—EBERFOT / LZ@RITL. FLEFRZHECEFEMEICLDE
RRERZE. 2RNBEYOBRAEEZTNEMRER. BEFERE L TOMIMMEDE EICEH TS,
IORDMEOHMRT—7 (PI7O2T o) ICDWTIPRIBLTICEH T2,

In cooperation with Bio-Resource management office (Chief: Takashi Yaguchi, associate professor), we collect
pathogenic fungi and actinomycetes in both inside and outside of Japan. We identify pathogenic fungi and actinomycetes as
a public service, and analyze their phylogenetic relations. We store fungi and actinomycetes with the support of the
National BioResource Projects in Japan, and distribute them upon request. Currently we stock approximately 20, 000

strains., We analyze sequences of marker genes and genomes, drug-sensitivities, and observe fine structures using electron-
microscopy, to enhance biodiversity values. Other projects are listed below.

FBT—V
1) & b - EBWORRES - WEBREDOINSE, 2. R, RKHEDORNT, HRE TR
TRHENEERELRT. T/ LOBRETO T D,

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

2) BHE - MBEOE MADORREBBORPEZ S FENZNFE. IMTETILR. 7/ LEFEERE
FLTIT2TLD, 450, FTEL. HEHEEEEHSEREN LR EBEOHEEERRBICAOE A
nTLvad,

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

3) BEEREEBEDREBREDA S L ZREEOBEEZMMETIEAEERANWTHAEL TS, 5
ICCHRES F CRGEHED FOMEERN ') >0 (18R8) ICRRZH DTS,

We study effects of diets and mental stresses on fungal infections mainly using animal models and molecular
methods. We are trying to clarify yet unknown links between metabolism and immune-related molecules.

AR5V
L% TR OB (Professor : Tohru Gonoi)
JIE: ] TRHEB T (Assistant Professor:Motoko Qarada)

e R EE (Research Technician: Technical Staff)
FEm#  : iH /AL (Assistant Professor: Kanae Sakai)
WEE - EE (Assistant Professor: Azusa Takahashi)
JEREHEND : g AR  fd—JB  (Visiting Lecturer: Kenichiro Suzuki)
B s - B midd o

Research Promotion Technician : Yukike Tsuchiya)
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TEREZE I - ANARGRIERYT 7 02 = 2 b

(Morphogenesis, Cytoplasmic Inheritance Project)

W - MR |

BRISEVORTE, MEPOHFTHLIRFOELEZRS, e BSHMETRT, JOSHIEE, &
GFOPISELDBIRZRETHAAEINLEBRTHY . BEFOSHEESATI\D, COBEIGTD
BAFARICEOTEHETH Y, EYORZVELELAFEE DTS EARICHINZDRENE
BCobhd, COEREEHUARICETCEORRZMELARZEDLTID,

The fungi accomplished peculiar evolution and shows various diversities. This diversity is the result of being
incorporated through the process of evolution into a gene, and includes the diversity of a gene. The savings of this gene are
property also for human beings, and while they have grasped the key which reads the mystery of a living thing, they are
also irreplaceable resources. The result which utilizes these resources and can be returned to society is expected, and
research is advanced,

(RERMEEOFEZ IR EORER]

(The study of morphogenesis of pathogenic fungi)

HREE R OHIRF B REMIRZ & L CICREEIR & RRMZARIA T D,

(Elucidate cell biological dynamic statistics of cytoskeleton to study the pathogenicity and morphological change)

(EEDELDERR]
(The study of fungal evolution)

I hAYRUTEEFORBRERIFLC. MIREEEICELD AN XL EERICDNTHRIFYT 5,

(Elucidate dynamic statistics of the mitochondrial gene to study the mechanism of cytoplasmic inheritance and evolution
of fungi)

FHF—V
- Candida albicans MZRZ%0AFZT (The study of dimorphism of Candida albicans)
RERTIBICH VT DMRBIROBEN S ZDREIZROMNITD
(Elucidate cell biological dynamic statistics of cytoskeleton on morphological change)

W, FREERICELDBLFRIREHKIRS /U EDRER

(Studies on gene expression and proteome analysis of morphogenesis and pathgenesis.)
HREE SR DA 4R E K FR2AR (Elucidate the chemotactic factor for the polarity of cell wall synthesis)

- EEOE{CICES 4 BT (The study of fungal evolution)
T b2 O— L b iB{EFHET (Analysis of cytochrom b gene)
£ 3 IO R J7B{EFERYT (Analysis of mitochondrial gene)
BERFICED{EROBE. BEREDRESETNEDRHE
(Development of genetic diagonostic methods based on the genes for fungal diseases.)

RREE. FBEEOEYEMEYEELE

(Productivity of new biologically active metabolites)

MRS W

eI R DHG (Associate Professor : Koji Yokoyama)
FEREEhRRM - Bl B (Visiting Lecturer: Somei Murayama)
FEFEERENG ¢ S R (Visiting Lecturer: Somei Haruo Takahashi)
Heinlifcrg &% e (Research Promotion Technician : Kiyomi Kagami)

11
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|| #4EWEESY (Division of Bio-Resources)
xo EE (EREZ - =R
ISAF YV — AFHE
(Management Unit of Microbiological Resources)
RS2 - SRk

RRER - REAED [RF - B1F - &% AHZ2EL. SNBSS h/-ERTE2EHD
RHtZ8L T, ERELSUICZORERRADHE - HBOEBZXIEL TS,

We are dc;'cloping 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.

BT

AREEO—RE LT, MRERAOHEES LURMAENT. BAZESIUHEERLVICIFHEERIC
BITORREAEDHFA LML TS, EBLET—VIIUTDESITHD,

1. &ER%Aspergillus SEUBEEICHSTDHES LU RMBERNIC L DA EFZAFRLE S UITTR
BEANDISA
2. f&RY Candida BDRFRZHNFEICIDHMFRRTR

We are also studying on morphological and phylogenetical analysis and intra-species polymorphism of fungal
pathogens, and rapid identification in the culture or non-culture system. The main themes are following as:

1. Studies on the classification of pathogenic Aspergillus spp. and related species based on phenotypic and molecular

characteristics, and application for rapid identification.

2. Reexamination and genotyping of pathogenic Candida spp.

MHEZ5 Y7

e % DR OB (Associate Professor, Head of Management Unit : Takashi Yaguchi)
o W [y BT (Assistant Professor : Reiko Tanaka)

B A DHRIL (Visiting Lecturer: Yoshikazu Horie)

132 T ik L cPiE B (BB 3% (Research Technician:Junko Ito (Yumi Osamura))

WIS EHEEE - K Bl (Research Promotion Technician : Etsuko Ohkusu)

WS EimHEER - &l FIft (Research Promotion Technician : Kazuyo Kikuchi)

IR AGES - W5k HE (Research Promotion Technician : Yumi Simizu)

JERE MR E ¢ R B (Adjunct Research Technician: Katsukiyo Yazawa)
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