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The molecular mechanism of tumor—induced bone destruction was investigated in this study.
In tumor—-induced bone destruction, tumora—associated macropahges (TAM) play major roles
as a cell factor. As soluble factors, vascular endothelial growth factor (VEGF) and basic
fibroblast growth factor (bFGF) are found to be critical in the tumor—induced bone
destruction. Together, TAM, VEGF, and bFGF would be promising molecular targets for
treating the tumor—induced bone destruction.
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YA DA RWRERTF R BHSND, —
J7 . BEERET COME HE X, BEREBICBE.
KEEMIGT D L, FEEMIEOEROR
B0 | EB OG- 12 & TR I EET
Do LML, ZHVE CHGHEEEICKT S
(A8 AR & e R 43 - BRI D[R D+ AL
TEHICOWTOMITIZH3IC 2 ST
VY, ARBFZECIE I AE B AR & ks f b o 1k /
BRI O AAEH Z Hhly & U7 BB B il
BT DU NREOMEIR A1T T LU il
Tl B IR IE O BF IC LB e Syl
EW R R OS2 Hig T,

3. Wik

G A i 2 e R R & LT
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ESFT HEMakk, RD-ES, SK-ES1, SK-N-MC o
EEIEEOERER I T A KISIC oW,
Wound-healing assay. chemotaxis assay (Z
FOVIrEDARVABLIRYTFEXF TV AD
M5 &2 fat Lz & 2 A, bRGF 1T & 2 B3 705E
R LEEHZRO T, Sblcvy N vk
FVuN7= in vitro invasion assay CT%. bFGF
WL AREREITERRD LN, 2 b 0fE
AIE bFGF HFniikils LY FGF L& 74 —
L(FGFRD) FLEAIC L > TIH S5 Z & b
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bFGF DHHEIZ L AIEEFED 2T D T,
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— (FGFRs) 73 mRNA B L OVF %7 L~UL THg
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FirR 7 B CIE M FGFR1 28 4% BE ~ 5 BE LT %
B L CH Y. ESFT JEHE Cik bFGF-FGFR1 7
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REfE EEH © # o 2 RS .
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BREZ LS 5 2 & ClEEORBEIZE &
THZLEEPOTHRET DO THY, &
DIZUTEFE B STV 2 BN RS & fE
SR EOBbY & LT, BHEE MR
X 0 EA X 7= bFGF 2RI O -
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(Kamura et al., Br. J. Cancer 2010)
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(RANKL) &% O"macrophage colony stimulating
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FEfEEER L, 2oE EFEEENL, 1 B
B A ERIE LIAER, interleukin (TL) -6,

monocyte chemotactic protein (MCP) -1,

keratinocyte—derived chemokine (KC) & \»
STERIEMY A N AY « TEIA L DER
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& Ewing A JEFIBORE D & BEAE S LD VEGF D &
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2B W T DA, TRAPIGIME 28 B AT O T R %
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CDE8FEME~ 7 v 7 7 — DR N L W EE T
WL L CTHERICTREARTH T,
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0. TAMs DK & B 5 i 2 5k o N 1 X B 1 %
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WCVEH L C, VEGFPEA A B S, 5o M &
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b B EER IR O b IR B EE 2 R
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ZRAEL, TORRTRICEAELTWD Z &N
Z 2 biTz, TAMsIZESFTOEMERIZ BV TIE
TWICEERKE 2> TWD Z ERSND .,
TAMs Z i35 Z L 28, #Hi7=72 HESFTICx 35
TBIRICOMRMN D NEZ BT,

(Fujiwara et al., #&fadr, 2011)
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Focal adhesion kinase (FAK) ® VU »E&{k3
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(Matsumoto et al., J Orthop. Surg. Res.
2010)

5. LR E
(WFgEiREE . I3 R OSEEEMF TEE 1C
X THR)

CHEsSamse) (Bl 52 1)

(D Okada S, Iwamoto Y, et al.:
Flow cytometric sorting of neuronal and
glial nuclei from central nervous
system tissue. J Cell Physiol,
226 (2) :552-8, 2011 A

@) Kamura S, Matsumoto Y, Fukushi J,
Iwamoto Y, et al.:

Basic fibroblast growth factor in the
bone microenvironment enhances cell
motility and invasion of Ewing s
sarcoma family of tumours by activating
the FGFR1-PI3K-Racl pathway. Br J
Cancer, 103(3) :370-81,2010 #ae A

@ Saiwai H, Iwamoto Y, et al.:
The LTB4-BLT1 axis mediates neutrophil
infiltration and secondary injury in
experimental spinal cord injury. Am J

Pathol, 176(5):2352-66, 2010 & A

@ Li Y, Iwamoto Y, et al.:
Inhibition of the transcriptional
function of pb3 by EWS-Flil chimeric
protein in Ewing Family Tumors. Cancer

Lett, 294(1):57-65, 2010 A4

® Kohashi K, 0Oda Y, Iwamoto Y, et al.:
Reduced expression of SMARCB1/INI1
protein in synovial sarcoma.
Mod Pathol, 23(7):981-90,2010 &#HA

® Matsumoto Y, Fukushi J,
Sakamoto A, Iwamoto Y, et al.:
Role of the VEGF-F1t-1-FAK pathway in
the pathogenesis of osteoclastic bone

destruction of giant cell tumors of
bone.
J Orthop Surg Res, 5(1):85, 2010 &

(@ Endo M, Iwamoto Y, Oda Y, et al.:
Prognostic significance of pl4ARF,
pl5INK4b, and pl6INK4a inactivation in
malignant peripheral nerve sheath
tumors: a comprehensive assessment of
gene alteration, mRNA level and protein
expression. Clin Cancer Res, in press

Matsuura S, Oda Y, Iwamoto Y, et al.:
Overexpression of ADAM28 is correlated
with high histological grade in
conventional chondrosarcoma: a helpful
tool for evaluation of cartilaginous
bone tumors with a spectrum between
low—grade chondrosarcoma and
enchondroma. Hum Pathol 41(3):343-51,
2010 EHiF

©® 0da Y, Iwamoto Y, et al.:
Chemokine receptor CXCR4 expression is
correlated with VEGF expression and
poor survival in soft-tissue sarcoma.

Int J Cancer, 124 (8) :1852-9, 2009 &7 A




) Naka T, Iwamoto Y, Oda Y, et al.:

Expression of ¢—MET, low—molecular—
weight cytokeratin, matrix
metalloproteinases—1 and -2

in spinal chordoma. Histopatholgy,
54(5) :607-13, 200945 Fi

@) Hayashida M, Fukushi J, Iwamoto Y,

@

@

@

et al. : CCAAT/enhancer binding protein
beta mediates expression of matrix
metalloproteinase 13 in human
articular chondrocytes in inflammatory
arthritis. Arthritis Rheum,

60 (3) :708-16, 20092 7 A

Iwamoto Y, et al.:
Multiinstitutional phase Il study of
neoadjuvant chemotherapy for
osteosarcoma (NECO study) in Japan :
NEC0-93J and NECO-95]. J Orthop Sci,
14 (4) :397-404, 20094 5%

Matsunobu T, Iwamoto Y, et al.:
Critical roles of the TGF-beta type I
receptor ALK5 in perichondrial
formation and function, cartilage
integrity, and osteoblast
differentiation during growth plate
development. Dev Biol, 332(2):325-38,
20092 HE AT

Oyamada A, Iwamoto Y, et al.:
Tyrosine Kinase 2 Plays Critical Roles
in the Pathogenic CD4 T Cell Responses
for the Development of Experimental
Autoimmune Encephalomyelitis.

J Immunol, 183 (11) :7539-46, 20094 Ft A

Oda Y, Tsuneyoshi N,
Recent advances in the molecular

pathology of soft tissue sarcoma:
implications for diagnosis, patient
prognosis, and molecular target
therapy in the future

Cancer Sci, 100(2):200-8, 2009 & #¢

Oda Y, Iwamoto Y, et al. :
Different expression profiles of

Y-box-binding protein—1 and multidrug
resistance—associated proteins
between alveolar and embryonal
rhabdomyosarcoma. Cancer Sci,

99 (4) : 726-32, 20084 7t

Yamamoto S, Iwamoto Y, et al.:
Suberoylamilide Hydroxamic
acid (SAHA) induces apoptosis or

autophagy—associated cell death in
chondrosarcoma cell lines. Anticancer
Res, 28 (3A) :1585-92, 20084 7t

@ Matono H, Iwamoto Y, et al.:
Correlation between beta—catenin
widespread nuclear expression and
matrix metal loproteinase—7
overexpression in sporadic desmoid
tumors. Hum Pathol, 39(12) :1802-8,
200875 FiAT

@9 Okada A, Iwamoto Y, et al. :
ADAM-12 (meltrin alpha) is involved in
chondrocyte proliferation viacleavage
of insulin-like growth factor binding
protein 5 in osteoarthritic cartilage
Arthritis Rheum, 58 (3) :778-89,
20087 FEAT

@) Takenaka S, Iwamoto Y, et al.:
Prognostic implication of SYT-SSX
fusion type in synovial sarcoma: A
multi—-institutional retrospective
analysis in Japan. Oncol Rep,
19(2) :467-476, 20082 Fi AT

@ Naka T, Iwamoto Y, et al.:
Expression of hepatocyte growth factor
and ¢—MET in skull base chordoma
Cancer, 112 (1) :104-10, 200875 Fi 4T

@ Imamura T, Iwamoto Y, et al.:
A novel tumor necrosis factor -«
responsive CCAAT/Enhancer-binding
protein site regulates cartilage
Cd-Rap expression. Arthritis Rheum,
58(5) :1366-76, 20084 Ht

@ Sakimura R, Iwamoto Y, et al.:
The effects of histone deacetylase
inhibitors on the induction of
differentiation in chondrosarcoma
cells. Clin Cancer Res,
13(1) :275-82, 20074 5¢

@ Tzumi T, Iwamoto Y, et al.:
Dysadherin expression as a significant
prognostic factor and as a determinant
of histologic features in synovial
sarcoma: special reference to its
inverse relationship with e-cadherin
expression. Am J Surg Pathol,

31(1) :85-94, 20072 ¢

@ Nakamura T, Iwamoto Y, et al.:
The mechanism of cross-resistance to



proteasome inhibitor bortezomib and
overcoming resistance in Ewing’ s
family tumor cells. Int J Oncol,
31(4) :803-11, 2007# Fi f7

@ Li Y, Iwamoto Y, et al.:
Cyclin—dependent kinase inhibitor,
flavopiridol, induces apoptosis and
inhibits tumor growth in
drug-resistant osteosarcoma and
Ewing’ s family tumor cells. Int J
Cancer, 121(6):1212-8, 200745t

@ 0da Y, Tsuneyoshi N, et al.:
Prognostic implications of the nuclear
localization of Y-box—binding
protein—1 and CXCR4 expression in
ovarian cancer: their correlation with
activated Akt, LRP/MVP and
P-glycoprotein expression
Cancer Sci, 98(7):1020-6, 2007 A&t

Takahira T, Oda Y, Tsuneyoshi N et al. :
Detection of COL1A1-PDGFB
fusion transcripts and
PDGFB/PDGFRB mRNA expre ssion
in dermatofibrosarcoma protuberans
Mod Pathol, 20(6):668-75, 2007 A&t

(Fa¥%R] (G566 14F)

(D Iwamoto Y: Recent advance in the
treatment of bone and soft tissue
sarcomas. (The combined academic
conference of 16th Asia—Pacific
Orthopaedic Association (APOA) and the
59th Annual meeting of Taiwan
Orthopaedic Association (TOA),

2010. 11. 4-7, Taipei, Taiwan)

© ZaAZETE: R - W IEE O TR IR AR 2L
EEREL T BT —~OREL X
@%ﬁ BB HE (5 25 [5] A AR TSR
RIEEMEFHES, 2010.10. 14-15, 5HR)

@ Iwamoto Y: Oncogenic fusion gene,
EWS-Fli-1, as a target for the treatment
of Ewing’ s sarcoma
(NIH Seminar, 2009.9. 21,
Maryland, USA)

Bethesda,

@ BASEG: HEME « WCRIEE OB
DIES L ERRISH~OFRE- (5 42 FIHA
I ANF Sl - O E B A AR 2
2009. 7. 16-17, 1hix)

® aAFER: B KRR OIR & Ak

(3% 82 [n] H R B2 2T e 22,
2009. 5. 14-17, f&[)

© HAEG: NROF - RIS OB & iE
P (5 112 [aH s B AR SEBAVR 2 -
SEARFHESS, 2009. 4. 10, FUHED)

[Iilﬁwﬁﬂ
O EAEY: M R - IR ABL B E
T%x%,%&g,&mw

@ ARzl (OEEE) o FEE-NEER
AELOFEER, FELA, 242-249, 2008

@EARER (SrHEE) @ WGMEE- /N
AR O FERS, ®LE, 250-254, 2008

@EAZER (HEE) © BEEEREOIER
RRERHIETEOM SRR 208« IRHERIE
Wk LOBIEEE, HlEE
88-93, 2007

6. WFCHHARR
(D) FFgERFTE
mA ZEgE (IWAMOTO YUKIHIDE)
FUM R 72 K 2Bt [ A 98 P - 208
oEEEF=7:00213322

(@) 5En 13
fHE  IEW (TSUNEYOSHI MASAZUMI)

JUPN R - KPR ST SRR - 44 2 8%
WEEHZS 20091259

/JNE ZEE (ODA YOSHINAO)
FUM R 5 - KPR = i 58 e - B0
eSS : 70291515

&4 Hi— (FUKUSHI JUNICHI)
FJUPN IS - REEIRBE - Bh#
oeEH‘ZS 40444806

AR E5E (MATSUMOTO YOSHIHIRO)
FUMN R 2 - RE2aBse - Bh
eeEE: 10346794
IRA W3 (SAKAMOTO AKIO)

FUM R 27 - KB = 2 igF 28R - Bh 24
eeE &S : 40335964

(3) M FEH
C )

MEEES



