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The purpose of this study is to clarify the molecular mechanisms of tumor growth and
metastasis, and to develop new anticancer agents using microbial metabolites and
chemical library. We exhibited some new molecular targets through the analysis of
metastasis-related proteins such as RECK and heparanase, and developed proteomic
profiling system for classification of compounds according to the mechanism of action. In
addition, we developed various anticancer lead compounds including reveromycin A (bone
metastasis  inhibitor), epoxyquinol B (antiangiogenic agent), methyl-gerfelin
(osteoclastogenesis inhibitor), and purpurogallin (inhibitor of PBD dependent binding).

AAFIR TEHA
(BFEHAL 0 )
[ERES R & &t
2005 & & 16, 400, 000 0 16, 400, 000
2006 FJE 16, 400, 000 0 16, 400, 000
2007 4EJE 16, 400, 000 0 16, 400, 000
2008 EJE 16, 400, 000 0 16, 400, 000
2009 4EE 16, 400, 000 0 16, 400, 000
woEt 82,000, 000 0 82, 000, 000
W5 B

R O3 % - MIE
F—U—F: SIS Any— @l WEHE KMLaw, 7r74—2L



1. WFEBRAE SO 5

DBENCBW T EMES A (S A) 1T 1981
ENLBEICEDL ETRHRROE Lz 5D
TEBY, 77 70MHEEHL5%HZORIUT
BoObLpWI ENTREND, ZHETICH
SN TE P AANL, EFMAE E 23 A
JaDOMEFEHRE D ZEEFIH Licb o<
HR A R FE DO W IEE 2 H W L <
LEW, ZORWEIERNSEIZEELF LD
HEWI FJEELF ATV,

Z OREZ R 2 7212, TR AR
PR RICEBE L TR E I EH D
VVIHSRE A K & LI FI AR BT H
X, EFMRERESS Z L BERO
WIRWEDORFNAFINEE TE L7259 &
WORERD S & 2 < OHLD A KA A B
FEINTETZ, ZOX ) SIS BN
AFNE TS A TRERTRIFZE | L FEOY, 1990
FERBLIVBEE T, WS OPDOBALT
PEENRIRIE N AL S, DARE DIEMIZH
HLTW5,

2. WFEDOHBY

AAFFEE. DS AR O HEEE « 8585 2R A K
& INDEBMAEFAEC~ T UiE e L
WER L, OFNLOMEELZLET D HNA A
Ao U — FMe&W 2 EMIL s L O
AL FRICAIE L, QR LeFns AKID Sy
FHEMEZ T T4 I 7 AFEICIDHS .
2L, ONMR (EERK LA~ hv) ik
SO R U RS i E AR A Sl K DL R
A7 THU AHRI—or AR OFEAAER %28
LML, X0 EBIRMICENTZR D RN A
FaplfldsZ L 2HMWET D,

3. WFFED ik

(1) PLBAAIY — LA OBRSE - Ao 7=
WDOITATZ7V—L LT, BRED= B
FU T NAAEESRICESW LB T A T

U —RE, A RALFERNCAIR LI LA T
A7 7V —HORAIRZITH,

(2) Fex TBEIC, FIBAKIRAT 7 h~A v
YOS FRERNEY Vs AL F = UR AT 7

2 —F 2A THHZ EEHLMNZIT D IR,

RAT T b~ AU EFER T H D RIS
BWTARBAAIOES G E D7 v—
=V CE LTS, F DT, KBRS
BT, Botrry vy 7V 7 RiEEZHO,
ARG DN THISREZITV, “IERR
BRI EM DRI AEIT 5,

(8) ~ T UHIER 2 v kAWM E ST
Uo7 X0 iket LAIRLS % L 4kic, AAK
LR TFIEE B LTk o1 75 ) —
= [

(@) ~/RF URRER DD AHIIZ BT HHEREZ KRN
B LS N AR 35T B IR TS A5 E R %
AALER T « AR TFiEE O TR
50

(5) ARHFFEIZBNTHRHE LEEFRAF DY — KL
BMOERNZ R Be FILTBT A I AT
EERWTH®RE - RET 5, —FHT, Ky~ A
a7 LA A28 LT, TS AR —Er 2
NI ONEFEAIFREATEAY O Bl A WET 5,

6) I~2FEHIIELNT-REEEBRICL T, kb
KELIACEM T A 7T U —DIEREZITV. BN
T AL EM DR - Al AT 5 & IRiT, PisAAlE
R X7 L O EAER % S EE RS 5
UWME NMR T E R 2 - TR ICRRIT L. &@
B X 0 3RS 72 5 AR DAL FE 21T 5

4. WFFERE

(1) PAOGE - I3 5 50 T itk

O EBEERK T & LT, @R EAE~ N v 7 A
SRR E RN 7 CTd 5 reversion-including
cysteine rich protein with Kazal motifs OB &
fICER Lz, ZOX 278D 1 IREFID ST
5 o BTOFEHEM N TR I, BRIK (72
NG XA TR I URERICER) /U o2
VA =B ERWZATNG, 4 EETOT AT F
VRSB SN TWD Z ERS o,
THORESEM S . GPL 7> 1 — & LRl s s
~DREIISE R o1, —F7. MMP-9 43
INHIEESS MMP-2 OIEMEALINHNC LI TH - 7=,
I BT, ZOBETOREPEB T MR
OIRFFEREME T T 5725, FESEMD S VAR
REZHIIC B S5 & BN A OIRFEREIZIET
L7phpole, THUHDOREREID, Zo& 78
DOFEBERRIC L > TH MMPs OREREREL, & 512
DX AR TERE SIS STV D Z E A S NS
720 BRSNS A DGy TEER) & 7R D AT RENE S AR
N7,

@ ~TF—FIL, %< ON A TIRREIFEE I BIE
S, DAMIEDOERIZES BbhoTnd Z &
TRIBI N TWNDD, Z OIS E LB 1R 72
RSB\, x 7o 28 SR A W T-fi#FTIC &
D, ~/8NF F — ¥ iL Cys127-Cysl79 &
Cysd37-Cysbd2 D 2 i FIN TV AN T 4 REEE S
TWBHZ &, EHIZ Cys437-Cysbd2 DY AT
4 FRESIZ. ~/3F F—F OIEMAL K O sk~
DBWIIHETHDZ L EHLNT LT,

Q) ImAAIY — Ko

D BCRP (Breast Cancer Resistant Protein) FH.
EEIT I FLEADUR0A VA 2L tRNA AL
BEEILER Y No< A v A OAEFEEIZBWT,
ETNODOEERKREOER ML, ANTAURE
WEIZ L > T F I ERFERLADREZ AR LT,
TZIMLEATVCKITA MR T7I MLEL



¥ ClZifvy BCRP PRETE M2 L L7,

@ KAT7 72 —FBHEANEAT 7 h~A
VOEEKRABRMATHDLT T I /B KX
VIRAT 7 hvA T, b b A MLIE R
HL-60 il bz iFE4 215N H 5 2
EERH LT,

@ VEGF T#E X5 s Nl olEE
ZHET AWM E L THEES - RS
VX =V BIZOWTC, L& FAEBNHI R O
Mt afTo 72, =ARF % 7 —L BlfEw
FHRIZEB W T, VEGF Jl i CE x5
VEGF Z KDY gk, 5l& Tz 5
PLCYB X O'ERK 72 E DV v iRfb #HE LT,
F7=. invitro T VEGF Z&FEDO X —EIE
M BRI E L7228, DTT 72 & OFTHIFEE
TTIEHZOREDRITRD DN, S
5T, TARF TR —/L B IRME N R
BWT, VEGF #lig7=1 ¢72< EGF. FGF
BILOPDGF A CTHE IS ERK 72 8D
U UL b IE L7z, F72. Renca Mifld %
W2 in vivo OMEFAEETT LV E TR F
=N BIEBHELE, LEOZ Lt =R
X% ) —/L B, VEGF Z&IKZ 1T TRl
EGF X° FGF 72 & O K IRICEEERNT 5 2
& T, ZTOREFRIEEEZRE L, mE N
DOWEERETLEZ in vitro B L WNin vivo TRH
ELIZZEREZLNT,

@ FHEBEORIE - BT, e
L DBV (B ASEE B EZH - T
W5, U Ra<A 22 ARSI ER A
THRM—VAEFETIHEERSDZ L%
RH L. in vitro & OV in vivo 28\ THEE Sl
o BRINZHETLZ 2L LT,
ZOIERER & UC, BB iaE L ot
BIEFE LI Re~vAf v A OfBN~
DI IABDS, BB M6 3 25 B ME 2 5%
HI2HERTHLZ EEHLMNI LT, £z,
Fix OFHBET L~ A HNT, Uxne
~A vy A NEBHEE A A EICHIET S
ZEEH BN L,

® U U AENE S R -5 R T
HAEFLER p38MAP % — ¥ [ EHIE
BDIZDDNAAN—T > KA Y —=>
THREME L, £ LT, PBD (Polo box
domain) IKFHREGRREARIE LT A= =2ua W
4 > %, p38 [HEHKIE LT 3BnTH4AM % %1
EFNRAH LT,

3) i AHKIDTr I IR, FaP—

O TaTrA—rmEEME U2 LW EEAE
)& X7 B RIEEDR3E %217 > 72, Hela
AR FE 2 ORBEF LS Z B L, £ Dk
2D-DIGE 1% HVCTARALEEHIAD & LLERH
MTH T EOEEE 7 0T 4 — LfifHT

L. Znbax7—42_X—2{k L7,

@7 v T4 I 7 A XKD EHANENRNT > AT D%
R LT, BEE AR L CHEBE i 2h = &
IRTA TV~ TA ROFE T 2 T T2, &
DFER, A =V~T A FRELLZfmD 7 a7 4
— L7757 AL, V-ATPase PLEH|IE LTH
ENTWANRT qua~vA v roFREEELTH
oo FEBRIC, AV TA4 FRPAHBRL -
V-ATPase # HIEHLETHZ L #HL NI LT,

® WEMIDOMMbERET H2ILEME L TAT
NIFNT 2 R LT, ATFAT VT =
Ve T HR—AE—=XE WS X T ED
T4 =T 4 —fERNC XY ZOENS NI
XY T —F I THDHZEEHLMNI LT, FEE
WCAFNVTFNT =2 ) AT ) %Y T7—F 1 0%
FIEMA in vitro ICBWTHZE L, £7-. AF
NTFNT ) e T AFHT7—F 1 oHfERD
BAFICRZh L, 5+ L UL TF O e % R
L7z,

5. E7pFEIam LA
(WFFEREH . BFFESTHRH S OV JEE 2T
%)

CdERERm 30 (Bl 92 1)

(1) Kanoh, N. (84,1 1 # H), Simizu, S. (8 41
6 % H), Osada, H. (8 4/ 7% H), Cleavable
linker for photo-cross-linked small-molecule
affinity matrix., Bioconjugate Chem., 21,
182-186 (2010), #EHAT

(2) Osada, H. (7 4 % 6 # H), In vitro
reconstruction of  tetronate RK-682
biosynthesis., Nature Chem. Biol., 6, 99-101
(2010), A

(3 Osada, H. 2 4 *H 2 % B ),
Osteoclast-targeting small molecules for
the treatment of neoplastic bone
metastases., Cancer Sci, 100, 1999-2005
(2009), #EHiA

(4) Simizu, S.(84# 17 H), Osada, H. (847 8
% H), Deamino-hydroxy-phoslactomycin B,
a biosynthetic precursor of phoslactomycin,
induces myeloid differentiation in HL-60
cells., Biochem. Biophys. Res. Commun.,
383, 406-410 (2009), #aih

(5) Osada, H.(10 4 % 10 & H), Identification of
cytochrome P450s required for
fumitremorgin biosynthesis in Aspergillus
fumigatus., Chembiochem, 10, 920-928
(2009), #HLA

(6) Simizu, S. (8411 3 # H), Kanoh, N. (8 4, 1
5 % H), Osada, H. 8 & F 8 F H),
Structure-affinity relationship study of
bleomycins and Shble protein by use of a
chemical array., Chembiochem, 10, 845-852




(7

®

9

(10

(11)

(12)

(13)

(14)

(15)

(16)

1)

(2009), i

Simizu, S. (4 4% 2 % H), Osada, H. (4
4 4 FH), On-chip fragment-based
approach for discovery of high-affinity
bivalent inhibitors., Chembiochem, 10,
838-843 (2009), it H

Simizu, S.(3 4 #1 2% H), Osada, H.(3 4
' 3% H), RECK negatively regulates
matrix metalloproteinase-9
transcription., Cancer Res., 69,
1502-1508 (2009), ##HA

Osada, H.(7 449 7 % H), Deficiency in
chromosome congression by the
inhibition of  Plkl polo  box

domain-dependent recognition., /. Biol.
Chem., 284, 2344-2353 (2009), &t
Simizu, S.(7 4 2% H), Muroi, M.(7 4
3 % H), Osada, H(7 #H 7 FH),
Polo-like kinase 1 phosphorylates and
regulates Bel-xL during
pironetin-induced apoptosis., Oncogene,
28, 107-116 (2009), #HiH

Kanoh, N. (6 4,7 1 %H), Osada, H. (6
4 v 6 #F H ), Distribution of
photo-cross-linked  products  from
3-aryl-3-trifluoromethyldiazirines and
alcohols., 7Tetrahedron, 64, 5692-5698
(2008), i

Osada, H.(7 4 6 % H), Inhibition of
Hsp90 activates osteoclast c¢-Src
signaling and promotes growth of
prostate carcinoma cells in bone., Proc.
Natl  Acad Sci. USA., 105,
15541-15546 (2008), &t

Kanoh, N.(7 4+ 4 3% H), Muroi, M.(7 4
5 & H), Osada, H.(11 4 11 & H),
The identification of an
osteoclastogenesis inhibitor through
the inhibition of glyoxalase 1., Proc.
Natl  Acad Sci. USA., 105,
11691-11696 (2008), A FEf

Simizu, S. (54 % 2 % H), Osada, H. (5
4 ¥ 5 % H), Requirement of the
conserved, hydrophobic C-terminus
region for the activation of heparanase.,
Exp. Cell Res., 314, 2834-2845 (2008),
e

Osada, H.(8 4 ' 8 % H), Azaspirene, a
fungal product, inhibits angiogenesis
by blocking Raf-1 activation., Cancer
Sei., 99, 1853-1858 (2008), 7wt

Osada, H. (74 7% H), Epoxyquinol
B, a naturally occurring pentaketide
dimer, inhibits NF-kappaB signaling
by  crosslinking  TAK1.,  Biosci.
Biotechnol. Biochem., 72, 1894-1900
(2008), #Hif

Kanoh, N. (10 &4+ 7 %&H),

Osada, H.

(10 4 9 #H), Synthesis and biological
activities of reveromycin A and spirofungin
A derivatives., Bioorg. Med. Chem. Lett., 18,
3756-3760 (2008), #iif

(18)Sudo. T. (4 41t 37 H), Osada, H. (4 41 4
% H ), Specific regulation of cytokine
dependent p38 MAP kinase activation by
p62/SQSTM1., J. Biochem., 143, 765-772
(2008), #Hif

(19)0sada, H.(8 41 ' 8 3 H), Fungal metabolite,
epoxyquinol B, crosslinks proteins by
epoxy-thiol conjugation., . Antibiot., 61,
94-97 (2008), #Hif

(20)0sada, H.(7 £ 7 % H), Epoxyquinol B
shows antiangiogenic effects in vitro and in
vivo by inhibiting not only VEGFR2 but
also EGFR, FGFR, and PDGFR., Oncol
Res., 17, 11-21 (2008), #Hth

(21)Simizu, 8.(7 4 1 % H), Muroi, M.(7 4, ' 3
% H), Osada, H.(7 4 7 % H), Involvement
of disulfide bond formation in the activation
of heparanase., Cancer Res., 67, 7841-7849
(2007), #ERif

(22)Kanoh, N.(12 4, 41 6 % H), Osada, H.(12 4
12 % H), Reveromycin A, an agent for
osteoporosis, inhibits bone resorption by
inducing apoptosis specifically n
osteoclasts., Proc. Natl. Acad. Sci., USA.,
103, 4729-4734 (2006), #rHtH

(23)0Osada, H.(3 #+ 3 # H), Suppression of
apoptosis by cyclophilin D via stabilization
of hexokinase II mitochondrial binding in
cancer cells.,, . Biol Chem., 281,
14314-14320 (2006), A&t

(249)Muroi, M. (74, 23 H), Osada, H. (7411 7
% H ), Iejimalides, the antitumor
24-membered macrolides, are novel
V-ATPases inhibitors., Biosci. Biotechnol.
Biochem., 70, 1364-1370 (2006), &3t

(25)Kanoh, N. (7 4 # 1 #%H), Osada, H. (7 41+
7 % H), SPR imaging measurement of
photo-cross-linked small molecule
microarrays on gold., Anal Chem., 178,
2226-2230 (2006), A

(26)0sada, H.(5 4t 5 % H), RK-95113, a new
angiogenesis  inhibitor  produced by
Aspergillus fumigatus., J. Antibiot., 59,
724-728 (2006), EHAT

(27)Ueki, M.(9 4 1 % H), Osada, H.(9 41 8
% B ), Enzymatic generation of the
antimetabolite
gamma,gamma-dichloroaminobutyrate by
NRPS and mononuclear iron halogenase
action in a streptomycete., Chem. Biol., 13,
1183-1191 (2006), #&Hif

(28)0Osada, H.(7 4% 7 % H), Brasilicardin A, a
natural immunosuppressant, targets amino
acid transport system L., Chem. Biol., 13,




1153-1160 (2006), 257t

(29)0sada, H.(74 # 67 H), Reveromycin A
inhibits osteolytic bone metastasis of
small-cell lung cancer cells, SBC-5,
through an anti-osteoclastic activity.,
Clin. Cancer Res., 11, 8822-8828 (2005),
e

(30)Sudo. T. (4 41 1 % H), Osada, H. (4 4
4 % H), p38 mitogen-activated
protein kinase plays a key role in
regulating MAPKAPK2 expression.,
Biochem. Biophys. Res. Commun., 3317,
415-421 (2005), &FA

(31)Simizu, S.(4 4, 1% H), Osada., H.(4 4
4% H), RECK-mediated suppression
of tumor cell invasion is regulated by
glycosylation in human tumor cell

lines., Cancer Res., 65, 7455-7461
(2005), 2w

(32)0sada, H.(7 4 H 7 F H ),
Cyclin-dependent kinase (CDK)

phosphorylation destabilizes somatic
Weel via multiple pathways., Proc.
Natl  Acad.  Sci., USA., 102,
11663-11668 (2005), A7t

(33)Kanoh, N.(5 47 1 % H), Simizu, S.(5
4 3 % H), Muroi, M.(5 4 4 % H),
Osada, H.6 4 # 5 % H ),
Photo-crosslinked small  molecule
affinity matrix for facilitating forward
and reverse chemical genetics., Angew.
Chem. Int. Ed., 44, 3559-3562 (2005),
e

(34)Simizu, S.(4 4% 2 % H), Kanoh, N.(4
4th 3 % H), Osada, H.(4 &% 4 % A),
Phoslactomycin targets cysteine-269 of
the protein phosphatase 2A catalytic
subunit in cells., FEBS Lett., 579,
2463-2468 (2005), 2rHi

(35)Osada, H.(4 4 4 3% B), Epoxytwinol A,
a novel unique angiogenesis inhibitor
with C2 symmetry, produced by a
fungus., Chem. Commun., 20,
2575-2577 (2005), &HiH

(rayk) GE 241 1)

(1) Osada, H., Chemical control of bone
metastasis through the suppression of
osteoclasts., 8th Joint Conference of
the American Association for Cancer
Research and the Japanese Cancer
Association, 2010 4£ 2 A 5 H-9 H,
Waikoloa, Hawaii, USA

(2) ZEpk#E Z . Identification of benzyl
coumarin derivatives as the p38 MAP
kinase inhibitors.., % 32 [l H Ay ¥4
WiES . 2009 4F 12 1 10 A, N
7 4 iR (Bik)

(3) Simizu, S., A small molecule inhibitor of
Pirin that suppresses tumor cell migration.,
2009 AACR-NCI-EORTC International
Conference, 20094 11 A 15 H-19 H, Boston,
US.A

(4) Osada, H., Chemical biology of microbial
metabolites., Australia-Japan workshop on
biodiversity, 2009 # 10 H 27 H-28 H,
Canberra, Australia

(5) IEARMES, LAWT LA ZMEH LI Hias AAl
DAYV —= 715 68 [l H AR -2 0
ez, 2009410 A 1 H-3 H, /3o 7 ¢ 2§
e (Bii)

(6) Osada, H., Systematic isolation and target
identification of microbial metabolites., The
25th Naito Conference on Chemical Biology
[II], 2009 49 H 8 H-11 H, Sapporo, Japan

(7) Ueki, M., Nocardamin production by
Streptomyces Avermitilis K139., 15th
International Symposium on the Biology of
Actinomycetes, 2009 4 8 A 20 H-25 H,
Shanghai, China

(8) Osada, H., Reveromycin A: Polyketide
biosynthesis and anti-osteoclasts activity.,
15th International Symposium on the
Biology of Actinomycetes, 2009 4= 8 A 20 H
-25 H, Shanghai, China

(9) IEAKLES, /BT LA ZRWT=HN KA
7 U == ZIEDOBRFE., H 13 M H AN Aoy
FEREHR TR 2. 2009 4F 6 H 26 H |
RTNT VAL MR ()

(10) =k, FAIFEHeLaffifa D 7 0 74— L~
07y ATV ART LD, HAREZE
22 2009 RS 200943 H 27 H-29 A |
] [E R (Fahd)

(11)Simizu, S., Establishment of novel
antitumor drugs screening method by using
chemical array., AACR-ACS Joint
Conference on Chemistry in Cancer
Research, 2009 % 2 A 8 H-11 H, New
Orleans, USA.

(12)Simizu, S., Activation and function of
heparanase: roles of post-translational
modifications., International Symposium on
System Glycobiology, 2008 4 12 H 5 H,
Tokyo, Japan

(13)Osada, H., Chemical biological approach to
elucidate heparanase function.,
International Symposium on System
Glycobiology, 2008 4 12 H 5 H, Tokyo,
Japan

(14)Osada, H., Natural products depository
(NPDepo)-Its role in drug discovery., 2008
International Symposium of Oral Cancer
Research Institute: Oral Cancer and Cancer
Prevention, 20084 10 A 23 H, Seoul, Korea

(15)Osada, H., Chemical biology on osteoclast
inhibitors isolated from microorganisms.,




Seminar at Inernational Leibniz
Research School for Microbial and
Biomolecular Interactions, 2008 4F 8 H
1 H-8 H, Jena, Germany

(16)Osada, H., Chemistry and biology of
bioprobes for elucidating the osteoclast
function., 3rd Medicinal Chemistry
Symposium: Trends in Medicinal
Chemistry and Chemical Biology, 2008
7 H 27 H-29 H, Singapore, Singapore

(17)Simizu, S., Phosphorylation of Bel-xL
by polo-like kinase 1 results in the
inactivation of the anti-apoptotic
activity during tubulin binder-induced
apoptosis., AACR-NCI-EORTC
International Conference “Molecular
Targets and Cancer Therapeutics”
Discovery, Biology, and Clinical
Applications, 2007 %4 10 A 23 H,
Moscone West Convention, Center, San
Francisco, USA

(18)0Osada, H., Chemical biology of
osteoclast-targeting small molecules,
2007 Chemical Genetics Symposium,
2007 4 10 A 11 H, Seoul, Korea

(19)0Osada, H., Systematic exporation of
the interaction between bioactive
compounds and their target proteins.,
HUPO 6TH ANNUAL WORLD
CONGRESS, 2007 4 10 A 8 H, Seoul,
Korea

(20)0Osada, H., Metabolomic and genomic
analyses of Streptomyses
reveromyceticus, a  producer of
antiosteoclasts compound,,
INDUSTRIAL  MICROBIOGY &
BIOTECHNOLOGY, Society for
Industrial Microbiology Annual
Meeting, 2007 4 7 A 31 H, Denver,
USA

(21)Ueki, M., Biosynthesis of cytotrienin A

by NRPS n Streptomyces,
KRIBB-RIKEN Joint Symposium,
Global Partnership  Program  of

KRIBB-RIKEN Bioactive Metabolite
Research Center, 2007 4= 4 A 18 H,
Daejon, Korea

(22)Osada, H., Chemical biology bridges
chemists and biologists and also Japan
and Korea, KRIBB-RIKEN Joint
Symposium, Global Partnership
Program of KRIBB-RIKEN Bioactive
Metabolite Research Center, 2007 4 4
H 18 H, Daejon, Korea

(XEF) GF 7 1)
(1) AL, ERLh, A, T,
R, &5%, \Lam7T v 20

TN AFKIERFZ T A5 T IERIR 58
i~ =270 (AERNAD TENIREYS
%) 1. pp. 64-69 (2009)

(2) EinfEx, ER®BZ. FHEZRL, DAL
BEDOIER) MR T3 A LWL - 1
EriEEupdate(F 15 &6 E#H) | . pp. 19-26
(2009)

(38) EM#HBL. B, #¥IANF ) I 7 A IR
DT IERIRE(BBJE M W) 1. pp. 74-81
(2008)

(4) {EARHES, EHAZ, ML, 2iEEiEE-1
BNy B RS L B ERESE TS A DSy
TEERR R EBJEFE W) . pp. 209-214 (2008)

B) EH#Z. A—2btk, A7 I A 4 e
T—. 189 ~<—< (2008)

6. WFITHHAK

(DAFge R ERE

£EMH #<2 (Osada Hiroyuki)

MNATBUE NBLFAZERT - F I I A Ay
— R R SRR - iRk R

Wt % 80160836

(g3

i EAf(Kanoh Naoki)
MSTATBUE N B L A0 0T - K HITEYE 5
= - TR A

TFeE &+ - 40317293

(B)E NI IEHE

Z8%  #EZ(Sudo Tatsuhiko)
MSEATBOE NEL 2 JEET - LM T A4 75 U —
SAMAFZE T — A« AT B

WrgeE 5 30260227

ZEH FR(Muroi Makoto)
MSEATBOE NEL AR ZEET - LM T A4 75 U —
SMAFZE T — A - AT B

WgeE &5 : 30261168

WA  HeE(Ueki Masashi)
SEATEOE NEAL AR ZERT « AL g SR - (LB DA
T — A - EAFIER

&35 90312264

15K HER(Simizu Siro)

MSEATBUE NELSEA 58T - b Z 4 77 U —
FHmAFSE T — 4 - BULAFSEE

W& 30312268



