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Overview

The goal of the Medical Mycology
Research Center (MMRC) is to overcome
fungal diseases and related disorders by
seeking diagnostic, therapeutic and
preventive measures through investiga-
tion of the mechanisms under which infec-
tions and toxicoses are caused by fungi as
a nation-wide collaborative organization.
Various basic biological and physiological
studies on pathogenic fungi are also being
conducted at this Center.
The number of pathogenic fungal and
actinomycete strains collected by this
Center is the largest in Japan and compa-
rable with those of the representative
microorganism-preserving organizations
of the Western countries. Based on such
achievements, this Center was designated
by the Ministry of Education and Science
as the core organization of “National
BioResource Project (NBRP) - Pathogenic
Microorganisms”in 2002 and has estab-
lished a firm position as the facility to
preserve genetic resources of fungi and
actinomycetes. In 2007, NBRP entered
into the second phase of the project, also
of five years duration.
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Recent Activities (Research)

1. Pathophysiology of fungal infection
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b) Effect of nutrition/stress on the immune system

c).VlruIe.nce factors of pathogenic fungl : : 1 e PRIV
. Diagnosis and treatment of fungal infections TSH—YRADSETFE

. Imported mycoses: diagnostic method and epidemiology (RE8HEK)
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5. Health hazard by the inhalation of environmental fungi
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including Stachybotrys chartarum (Sick Building Syndrome)
Recent Activities (Clinical)

1. Outpatient clinic (University Hospital)

2. Consultation of fungal diseases

B3, DR TEEERZ LT
TANIFIVA,

(FARRZY7)

3% MH T Z Professor: Katsuhiko Kamei

AR EFXLTF Associate Professor: Ayako Sano

Bh#y : EEERESE Assistant Professor: Nobuyuki Kurita

Bh#: ATREZETF Assistant Professor: Motoko Oarada

B B (KRRRERERISRTE) Assistant Professor: Akira Watanabe
HiifiE S  SBEHEF Research Technician: Kyoko Yarita

FEEENERET : BIEE F Visiting Lecturer: Yoko Takahashi

SHEM: W E(" Research Fellow: Takahito Toyotome




F#-1tZ= 59 (Division of Phylogenetics)

R LENB T REEE. BREICHE VT E 2. DNA BRGEICED VS ENE SR REMRERUS F
EMFHARERBLTVS, CORREEAL FREE, RIRAOHRRRFEEEDRREZTV. SEHPERCTRTS
EEBIT, RRTEDREBAMRZITOTLS,

(EfAHRT—)

1. FREEOS TR LRHRN. FRSEOMRE

2. BRETANIVFINARUBEEREICS T EPRRBITICE S AFHHE

3. MRMEMRE. EROEEFHN, 2 FEMFENMRERU 1707 L1 2BV GREFRIRRER
4. FREHVVEROSFRFNFEICESFRFHIHAE

We are engaging in polyphasic classification and identification based on morphology, physiology
and DNA analysis, and molecular biological studies on pathogenic fungi and actinomycetes. These
results will lead to developing diagnostic techniques of pathogenic fungi and actinomycetes,
therapy of infections caused by them, and clarification of the mechanism of these infections.

The specific projects are as follows.

1. Studies on phylogenetical analysis and intra-species polymorphism of pathogenic fungi

2. Studies on morphological and phylogenetical classification of pathogenic Aspergillus spp. and
related fungi

3. Physiological and molecular biological studies and microarray analysis of gene expression in
pathogenic actinomycetes and fungi

4. Reexamination and genotyping of pathogenic Candida spp.
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Research activities

1. Productivity of new biologically active metabolites, such as mycotoxin or antifungal agents, from pathogenic fungi and
related taxa

2. Studies on gene expression and proteome analysis of morphogenesis and pathogenesis

3. Collection and preservation of pathogenic fungi through international cooperative works
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This division has been instituted to make collaborative studies by accepting researchers from oversea as visiting professor.
Since the reorganization in 1997 into the present Research Center for Pathogenic Fungi and Microbial Toxicoses (An English
name is change to Medical Mycology Research Center in 2007), edge-cutting researchers have been invited from various
countries such as Canada, Czech Republic, Brazil, the United Kingdom, Bulgaria, Italy, Spain, South Africa, and China, and
collaborative studies have been conducted in individual fields resulting achievements and contribution to the international
community.

1. Action mechanism of antifungal agents using BioCell Tracer

2. Analysis of characteristic causing factors at the lesions of superficial mycoses
3. Ecology and epidemiology of pathogenic fungi and related taxa

4. Antifungal activity of seed compound from natural resources
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Mycoses are caused by infection of pathogenic fungi. In order to find effective therapy and to prevent mycoses, it is essen-
tial to understand the biological properties of pathogenic fungi themselves. The "Division of Ultrastructure and Function
aims to clarify the structure and function of pathogenic fungi at the molecular and cellular levels. We are studying cell
structure and physiology of medical fungi at the molecular and cellular levels using genomic, proteomic and electron-
microscopical analyses.
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This division is investigating the infections caused by fungi and actinomycetes by molecular biological approach mainly
from the aspect of structures and functions of low to high molecular weight metabolites for the purpose o clari‘?ing the
causes and features of such infections and establishing a method to control such infections. Pathogenic fungi and actino-
mycetes induce infections by producing extremely diverse substances. Since investigation of these substances produced by
pathogenic fungi and actinomycetes is considered to be useful for not OHIE prevention but also treatment u?such infec-
tions, this division is carrying forward research aiming to develop the metabolic products of pathogenic fungi and actino-
mycetes as pharmaceuticals. In 2004, the whole genome sequences of pathogenic fungus, Candida albicans, and patho-
genic actinomycetes, Nocardia farcinica, for whi§1 we have collaborated in,ghawz been completed. Those genome data
must facilitate that the research for the mechanism of infections induced by fungi and actinomycetes as well as develop-
ment of excellent therapeutic agents.

We have multiple approaches such as gene engineering, biochemical methodology to dissolve the problems.
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(New inactivation mechanism of rifampicin by ADP-ribosylation of 21-OH group in
pathogenic actinomycetes discovered in our center)
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Advancements in medicine have led to new problems of fungal infection, and in particular emerging and reemerging infec-
tions have occurred worldwide. Therefore, development of antifungal agents with high targeting efficiency is of importance.
To attain this objective, new drugs that are active against antibiotic-resistant fungi need to be produced using new biological

resources and novel screening systems. In addition, combination therapy with conventional drugs should be examined to

develop more effective treatment strategies.

AERENBHERBRDZANRR

TR10ERE —FIEE (RARBAFREFHRREFH HiR)
ER11EE AR (R E— VxS BB R EEMRES)
T2 E BDEZ BLFHEPIER)

FR13EE HEERBAR (ERXEAFEFBRMEIFZHE 860
FR14-15FE IIX A (BEHIXKFEFIMEEFHE 86H)
Fri16EE ZH REFRAZEREWARtVZ—R #®)
FR17-18FE (Els— (F—REGXSHAEE—MRR R
FRI19EE b 3 (Fya—IUBABUAERRER HR)
FR20EE AR (RBAXEEFRRRREFHEE 2R

HEESECR ORI

HEE (%)

5
4 — FRRILFIRIE
SUT NIy Y RE
—— EAWE

3

2

1

0 — —

1969 1973 1977 1981 1985 1989 1993 1997 2001

(OHEDFEIRAICEH VT 2 FEEEEERHIAEDF AR | AKS)



HREEMGREEEE

TNational Bio Resource Project - FR# 41 DR1% AT v \( Wi R E OB ERER RS

WEMRUBRREOHREICIE. FROMEPHEEMEHIILLETAVRIEHNBEETHS. ¥ BCFERCERNE
BREVOBRANSLERFRFEOEERRETETEEOTVS, 2 —TId. [BBEAZFR. EYEEHAZR. EEHE
MAEL2—EVS BB OEEBEE LS, —BLTRRERLBRNBEOMRZEELMAT —ID—2LLTE
V. ZDIALI7avidEte /2 —DFEO—2EE>TVWS, BR, Ht /24— 0BREEIL 73V BOER—TH50
H1559 . ZOBOEDELTIIHMAZEDORBNMEMRERBICK LB LESEELV S, RESNTLSEHKICIE,
BEEAROHEST, FE. &5 BE. 21, BT AVHKE I—Ov N\ GERREHDEBEESZVIRRLSFEEIN
EEHLIENTEY. S{—BOFHLEEEZRITIE. BER L AREEOINTOEEHLHi>TVAEV>THBETIRE
L, ZDESGERFEHRHESN., Y2 —132002F (X EFFIE E KB National BioResource Project—fBRMENID
PIZMEES LY HE - MREOBIEE RRERREL TR TV UZREIIL .

MRS EIZ?)
UETHREFELTIV2EHDZELZ. L/ 2—AOMRERUERMAEE ICE>THHREETN. HA5VEBETFRELTI
EXNEDOTHIH. FOEH ISP  SEEEERI N EHOAYEHICDIES,

FAL22av0ORmEIE? )
REEHBIGEESGEICTIEML, IRE. EH14,0008%. BIREK 1,600 #IELT. AERZRAEICRY.

AL7oavnESHIE?)

ZOALIaVERVTHFREME, 2 FEF. 2 FRRE. HIVREEMEDORY) - Z VT GERAGRRICAVLT
W5, TSI ERA DR - BERBEHL SOKBICEL T, HIRk. BE. BRREDSEH/RELT. HAVIIHERARZRHEL
e\ AA 72/ 09 —HRDBEERGELELTRHELTVS, ThSORRERAEICTT.

TREFOEEIE?)

ERERLGELSOEKBICEDE BERIHMEORE. ERIRZHOMNELLEETV. BEARSSUSRICERLTL
aﬁ
2006 —2008F DEEHKIERWDARERAITTRT.

EH, HEV2—ICREThTV2EHOHMIE, TRAFZFEZBENAR /2 —KRRAERURRBRE) A (E1
k. 19914F) R U IFM List of Pathogenic Fungi and Actinomycetes with Photomicrographs (Second Edition, 1998) 11§
HENTHY. @7 —2—2X http://daphne.pf.chiba-u.jp/distribution/index.htm &L Tweb L TLBILTL 3.

EHRUA + (F4T4D)
(1) FEAZERMENAE L 2— FREBRUBERBEEVALN %14 1991
(2) IFM List of Pathogenic Fungi and Actinomycetes with Photographs. First Edition, 1993.
(3) IFM List of Pathogenic Fungi and Actinomycetes with Photographs. Second Edition, 1998.
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