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Accurate pathological diagnosis of sarcoma is indispensable for appropriate therapy.
However, rarity and wide variety of histological types make tumor diagnosis difficult.
In this study, a detection method which enables simultaneous visualization of morphology
and cytogenetic abnormalities under a light microscope is established and verified. The
new method is applicable for routine pathological diagnosis without using special
equipment for molecular biology. Therefore diagnostic accuracy may be improved by the
present method.

AR TERR
(G EEEAT 2 )
[ERESES GRS R
2009 4FJEE 1, 500, 000 450, 000 1, 950, 000
2010 4EJEE 1, 100, 000 330, 000 1, 430, 000
2011 4EJEE 1, 000, 000 300, 000 1, 300, 000
e &f 3, 600, 000 1, 080, 000 4, 680, 000

RISV © [E
FHBF& O5YF « HIH < SERBIE S, A HRALY:
¥—U—F: CISHIE, PN, 5 FRBEHr, e (RIATIE, MOt T A1

L. BFERka SO {72 Ye PR HLARBE 2 95 S L — T &
AR OBIME CHOWIL | o)) 913 g meo Yt kot 2 Ko, 5

MRG0 1) IR USTUER | s oo oo
05, REEBRRESICIERS | s, ok 5 ome i




D—FT, RIEOHIZWNIZITER:T 555
BNZ, FIUTREORE N2 < | Mk
B CHIERED ZARMEN BHE Th S 72T
bH%, ZORMBEORRDI-D, Jeta i
HRJE e Ul & L 7o MERRIB AR TR DR
DAEOFHBIZE FEE LTHWLND
X927 - TE T, ITHFTIED FEERIEH
NEBIZHEBR L SOH Y, ZORE, WiE

PWEEOR ERRHE Lo TS, T
bbb, KRG & IR R R
DT 2 FE e S, BEGROREH

(CHE L7 OB WIS E DM L 15
PEOBIELNROHE, MR TR T
BYHRFOMPATLLEND D,
Chromogenic
(CISH) VEILAHMM farr i1 & Ml iR
172 FLH 2 M L~ L CIRIIRE IR HH AT BE 7R
FLOWFETHY . ERMEORIZE L
T\ 5%, Dual-color CISH (de-CISH)AT
Xt Gl AR O RO EAR LA &
Texas-Red & % & FITC 25 L 7= 2 fA
DT =T ERENA T AL E—T g
LI, Znbicxd o8k zE v T
AR L) YA LD VAR
M35, ZHCED . EFBmMEE VT
Gu (R HH AR R0 1B AR - 00 HE R, K 2K 703 il
fd L X)L THETE 5, A5 Tl
de-CISH % W Tz et & o
B | B A 2 C R & AT S AL B L
£ 9 LT IR LIT R S TMBIN 2T 7
n—F & HWT, IO ELRZIETRE E )
R PR O B AR R SRR M O AT A H
59,

In Situ Hybridization

2. MFEOBEM
A<V U EENT 7 4 Al (FFPE)

Mifkz x4 & L7z de-CISH &4 ML L, H
H O BLRZ I ATRE 2 BE O i U Vi B
PWHEEZEST 5, S OICREDBRA T2

2T D AR DNEEEIN T O oA ok
AR RE & ORI EME A SIS U, g
Di3 b7 ENEG R & IR R E A O
Bt OfiEB & B

3. WDk

BEPE D E A EO YO AR, flaE
h?%ﬁu%bé@h¥@ﬁﬁ_ﬁkéé
% (Texas—Red, FITC) CHE#%k L7z —xfD 7' =1
—7&{EK L, WBEOKREECDLV TV
DOfiREEZ WIED FFPE T % R4
NFAHEEL WD, 2Ok, ARG EK
B AT HREOER, THICEET 25
1, B 7 MRS ) B ORI E o F
EaEMT 5, %FICEAL L. Sobi,
it 3 A6 PR 10 PR L 2R S ) 7 8 Y T A = )
HEThHD M2 B FOHEIEICEH LT,
de-CISHIEIZ W D4 SR DOHEST & p53-MDM2 %

DT 21T 9,
# 1 de—CISH{EDR kT4
[ CISH
P Yuta (AR B AR .
=T -7
EX e t(11:22) (q24;5q12) EWS-F1il
EWSR1
P & e
I A ©(12522) (q13;q12) EWS-ATF1 EWSR1
HIMERE M £(9;22) (q223q12) EWSR1-NOR1
EWSR1
R P & e
SS18-SSX1
VR £ (X;18) (q11:q11) SS18
SS18-SSX2
£(12;16) (q13;q11) FUS-DDTI3
SRR IR A DDTI3
£(12522) (q13;p12) EWSR1-DDTI3
i BRI S P feR t(X517) (p11;q25) ASPSCR1-TFE3 TFE3
1 de—CISH ¥£IT & 2 A5 - P sk HiJ R
breskapart proses  CISH RENRES
39 src _Z.,.,u, Red BATC EW
' %Nﬂnn Hod R4

L}
AL fAREER




4. WFFER R
(1) e (R FE BB JEE (2 F D 81 P R D F
H

T IEPINE (SS) 12 il R OY S & Sl RijE &
72 HHRER P HE (Non—SS; 4 F%H 9 ) @ FFPE 44
B2 LT, MR A ML L7z, SS RREAYYY
O RF HHRJEE t (X5 18) DfEFAE U 5 SS18 38 m
T DOFRERR A M L2 fE R, SS D26 T v
VIR S, *HRENIEETH o7z
(42), Z OfEFIZUER D de-FISH%E, RT-PCR
B L2 REM @A E KB T
SS18-SSX1, SS18-SSX2 DR HfE R & —H L7z,

2 VBIEAINED SS18 de—CISH 14

FFPERRIE | P J B (LBC) ®iE |
s ¢ \"‘
.

' ; -
{ “g 8 ‘

S

e 4
EN-RMTHN

EHICE L ICETF T —T7E2/E/R L,
de-CISHEZ AT L. BHPERT RS bz,
FIMBIEARDO A2 BT, Rz Rk
TEE B EEES SS K=2—A 7
PIREZ F O CHESE L7, PAIE D M AE AR T2
B % FFPE AEA Ed 5 W T2 EA £ T
de—CISH £ THH L. JHELR2INTIGH L7
BIILRNC 2V, ARIEOF] L, OREME
SEBABREE R EPRE E DM EMEN 2 <, @ED
B L T ) Y B AR D il oD 9 BT AR &[]
BRI ARARICERAE CT& . Ok, Mfakme
% & MR B AR 7Y B 30 P BRI
RFICBIERTREE R DR ThDH LB 2 BT,
AAVEDMESLIT KV AFZEEE Tl < S ERRMR A
ETHMBER A RIEN 21T Z LN T
& WIED 770 & R 2 AR R
WA DGO FREEZE, M2 O
ERBBETOFEREORITICEATH D
ZENHBMNTE T,

(2) @A bR, W5 RURE R PR C 0> MDM2 i

o HE DR

e AL G 15 A FE (WLPS) 1338 FE 0D i VM
EMEEHCATH 0 . Z D 10% 1L mEEE
DR ARG A BE (DLPS) (2Hia{b -5, JEt
W IZIL WLPS (X RMENENGE (LP), DLPS
1% 2 FE TR TR MRV HR R BRI (PMPH) & o> §8
BIZSHEIRE & 72 %, DLPS, WLPS (2 k38 o il sk
B HE & LT 12 FYe Ak Eo N2 B
T DOENEA D 5TV D, WLPS6 1] J2 OF DLPS6
B o i sy AL B (DD) . &= a3 AR Ek 4y (DW) T
MDM2, CEN12 v —7% i\ /= de-CISH %
W% . WLPS K OV DW ORI AR (A) . JE
fE R B SRR (N) . DD B (D) O 3
B o ®iE > 7 F v B %W R
(MDM2/CEN12>2. 0) D FEIE (60 fi 1) ZFHEIL |
MDM2 O G #RRAL SRR PESR & bl L 7= (1K
3. T DORER . M OBMEIT
WLPS: A46%/12%, N66%/29%. DLPS:A34%/ 8%,
N54% / 30%, D:75% / 42% (CTSH /St
%) Thoto, LLELY CISH {EIEmE
BALF L0 mBIZHETH D720, TRl ARE
DEZWOFH LW FIEE LTAEATHS
ZEMH BN SN, RIFSEIZE Y CISH
IR B L 7o BB AR OBt o
FH TR < BB RO & 7THE
Thd I PRSI, £z, IEVRE
DBAG T BH S ONF 2R 7 @RIFEBLIE— 4k
TIE7ZR < BB OB R ORES & A1
WE RGP ABAE D BEIN OFARIME SRR STz, &
SICHIfEZ BRI B2V T RIBRIC MDM2 &
R RO FRECTh o7,

X 3 JIE[i A E D MDM2 de-CISH 14

&5 e B mye B RN SHERS)
’ . Q - 2 _\
A Rl ¢
21 1 xae” £ :
. s 5"1
AN NS | DMIRY

S H MM 20E MR

i Sy AR I IR L d6 1) %

(3) o B



MDM2-p53 #&# O fiF#T

MDM2 | 3N & AR - 53 DR AR+ 5
BERNHDLHD, KiRkE L TE LT ps3 1
RENME T 5, L3> T, MDM2 5 1-HhhE
FOZFIUTHFRT D WDM2 & > X7 O 5
DR SBND @A B bR RIE Tl
p53 FEREM MK SN TV D EEE S TE L,
p53 DI &R =T TWDH Z EnFbiT
U5 microRNA-34a D38, L~/ % FFPE % H
WCE R RT-PCR & CHXHE EICHRTE L
el 2 A, moa bR RIE, o LR AR
WIEDFHBLL ~ UL, 2 he—rE LTH
W= 4 B O TEE JEIAHERR. 5 BIORENIE X v
LA BEIE D> 7208 (0. 01) . 2 DD PIER
TIEHABEET -T2 (K 4),
X 4 & &M RT-PCR ¥EIZ X 5 miR-34a DIEH

s

- T
Z de
E  —
E 2 o B |
5 T W owes W 00
25 i
“* 0c0.01

N:IEH AR MAMLE, LP: G,
WLPS: =/ LR IG A B
DW: Jl A LR IS U5 A ek 0D 15 3k 4
DD : JB A LIRS A ek 0D JBi 5 A ok 4
L7722 ClEgilc K LT, @b, Bt
RS G AL G IEmAa L~ L ¢k MDM2 SEAE T
RS L E MDM2 & > 2327 O @ BUITHE
COMBRWGEERH Y, X5 MDM2 DRE,
23 pb3 OFEBREINHIZ BILR L 22V Al REME A RIE
i,
5. FlaREwRLE
(BFZEfRFeE . WFFE s R ONEEERF TR 51
=Y
Uessamse) R 11 44)
(DYoshida A, Ushiku T, Motoi T, fifl 4 4,
MDM2 and CDK4 immunohistochemical

coexpression in high—grade osteosarcoma:

correlation with a dedifferentiated
subtype, Am J Surg Pathol, &#iA, 36(3),
2012, 423-31

DOT: 10.1097/PAS. 0b013e31824230d0
@Setsu N, Kohashi K, Endo M, Yamamoto H,
Ohishi Y, Sueyoshi K, Iwamoto Y,

Tsuneyoshi M, Motoi T, Kumagai A, Oda Y,

Inhibin—-a and synaptophysin
immunoreactivity in synovial sarcoma with
granular cell features, Hum Pathol, ##¢
A, 43(6), 2012, 850-7

doi:10. 1016/ j. humpath. 2011. 07. 012
@Wang L, Motoi T, ffi 124, Identification
of a novel, recurrent HEY1-NCOA2 fusion in
mesenchymalchondrosarcoma based on a
genome—-wide screen of exon—level
expression data, Genes Chromosomes Cancer,
e f, 51(2), 2012, 127-39

DOI: 10.1002/gcc. 20937

@rcH=, MR, WL O Mg (s
FHIRZWE, WIS 1 -2 & PSR O SR
=, 4 B ORGER RS DB & o B, IR
HLLRRIR, Eaizz L, 3034, 25, 20124F,
127-135 _—

http://www. bunkodo. co. jp

®Uno T, Kawai K, Kunii N, Fukumoto S,
Shibahara J, Motoi T, Saito N,
Osteomalacia caused by skull base tumors:
report of 2 cases, Neurosurgery, &pihH,
69(1), 2011, E239-44

doi: 10.1227/NEU. 0b013e31821867f7
(G)Yoshida A, Ushiku T, Motoi T, fh 34,
Well-differentiated liposarcoma with
low—grade osteosarcomatous component: an
underrecognized variant, Am J Surg Pathol,
HwiA, 34(9), 2010, 1361-6

doi: 10.1097/PAS. 0b013e318lebcc4b


http://www.bunkodo.co.jp/

(DKumagai A, Motoi T, i 3 44, Detection of

SYT and EWS gene rearrangements by
dual-color break—apart CISH in liquid-
based cytology samples of synovial sarcoma
and Ewing sarcoma/primitive
neuroectodermal tumor, Am J Clin Pathol,
2010, 134(2), A#Hifr, 2010, 323-31

doi: 10.1309/AJCPTLSM15XKPDDU

®VYoshida A, Ushiku T, Motoi T, fil4 4,
Immunohistochemical analysis of MDM2 and
CDK4 distinguishes low—grade osteosarcoma
from benign mimics, Mod Pathol, ##iA,
23(9), 2010, 1279-88

doi:10. 1038/modpathol. 2010. 124

QMotoi T, Kumagai A, fth 3 4. Diagnostic

utility of dual-color break-apart
chromogenic in situ hybridization for the
detection of rearranged SS18 in
formalin-fixed, paraffin—-embedded
synovial Hum
Pathol, #FifA, 41(10), 2010, 1397-404
doi:10. 1016/ j. humpath. 2010. 02. 009
Ot =, RBEAW, F - KSR R
HEET, HEPETF—U—F, HEE
IR, @i L, 28 (FwHE), 2010 £, 368-370
http://www. bunkodo. co. jp

@Motoi T, Kumagai A, Application of CISH

sarcoma,

Technology on Diagnosis of

Translocation—-Associated Soft Tissue
Sarcomas, Connection (DAKO), /L, 13,
2009, 83-91

http://www. dako. jp/index/knowledgecent
er/kc_publications/kc_publications_con

nection/kc_publications_connectionl13-2

.htm

(s3] G223 i)
Oz, fh 94, FEE 2B N 7 i 5
FERGHRMENESE 3 ] OFRFIMIIR B ORES, 26

53 Al H ARBRR A 2 afe 2R F RS, 2012
FeH2H., TER

OMIEAER, T, fh 8 4, EWARAT
= UPEA E R LT R Perivascular
epithelioid cell tumor oD#SE[IHH M4 Kz (8
CISH %% V7o Mifass {2 dT, 25 53 [1H
ARERARMI PR REFRR, 201246 H 2
H, T¥f

(@Motoi T, fth 644, TFE3 Gene Rearrangement
Status Is Heterogeneous in Alveolar Soft
Part Sarcomas: A Study by Dual-Color
Chromogenic In Situ Hybridization on
Formalin-Fixed Paraffin-Embedded Samples,
101°" Annual meeting, United States and
Canadian Academy of Pathology, 2012 4 3
HI19R, WTH, N7 —n—

@Motoi T, Kumagai A, Yoshida A, Imamura
T, Fukusato T, MicroRNA 200a is Related to

Epithelial Differentiation of Synovial

Sarcoma, 100th Annual Meeting, United
States and Canadian Academy of Pathology,
20114E3A 1R, TAUVAERE, o7
k=

(®Kumagai A, Motoi T, fii 4 4, MDM2-p53

Pathway Status in Clinical Samples of
Well-Differentiated and Dedifferentiated
Liposarcoma, 100th  Annual Meeting,
States and Canadian Academy of Pathology,
2011 4E 2 H 28 A, 7 AU BERE, o7
v h=A

®Wang L, Motoi T, ftf 11 4, Identification
of a Novel, Recurrent HEY1-NCOA2 Fusion in
Mesenchymal Chondrosarcoma Based on a
Exon—Level

Genome—Wide Screen of

Expression Data, 100th Annual Meeting,
United States and Canadian Academy of
Pathology, 2011 4-2 H 28 H, kEH, ¥ 7

v h=A


http://www.bunkodo.co.jp/
http://www.dako.jp/index/knowledgecenter/kc_publications/kc_publications_connection/kc_publications_connection13-2.htm
http://www.dako.jp/index/knowledgecenter/kc_publications/kc_publications_connection/kc_publications_connection13-2.htm
http://www.dako.jp/index/knowledgecenter/kc_publications/kc_publications_connection/kc_publications_connection13-2.htm
http://www.dako.jp/index/knowledgecenter/kc_publications/kc_publications_connection/kc_publications_connection13-2.htm

@i#$\%$ﬁﬁﬁTf®%%%@ﬁ®ﬁ
AR R OfRHT, LBC HEAR o> CISH ¥4
ERWT, ZEEERER, 2 49 (8] A AR A
RFKIIRE, 201045 11 H 22 A, METH
Motoi T, Kumagai A, ft 444, Diagnostic
Utility of MDM2 Gene Amplification

Detected by Dual-Color Chromogenic In Situ
Hybridization on Liquid Based-Cytology of
Well Differentiuated Liposarcoma, 17th
International Congress of Cytology, 2010
5 H 18, 19H, AFVURX, =54 1T
@Kumagai A, Motoi T, fth 4 4, Cytogenetic
Analyses of MDM2 status by Dual-Color

Chromogenic In Situ Hybridization in

Liquid-Based Cytology Samples of
Dedifferentiated Liposarcoma and
Pleomorphic Malignant Fibrous

Histiocytoma, 17th International Congress
of Cytology, 201045 H 18, 19 H, A *V
A, T A NT
Kumagai A, fth 6 4,

Cytogenetic
Analyses of FGF23 and Chondrogenic and

Motoi T,

Immunohistochemical and

Osteogenic Transcription Factor
Expression in Phosphaturic Mesenchymal
tumor, 99th Annual meeting, United States
Canadian Academy of Pathology, 2010 4F 3
H22 A, KE, Vv by

@Motoi T, Kumagai A, ftfi 4 44, Cytogenetic
and Immunohistochemical Analyses of ¢—MET
in Peripheral Nerve Sheath Tumors, 99th
Annual meeting, United States Canadian
Academy of Pathology, 2010 4£ 3 A 22 H,
KE, vvv b

@ AT, WEAEICI T 25 TR
. BEVHERRE. 557 9B AU G EE O
BEWEAiES2, 2009 4 4 A 11 B, B
3Kumagai A, Motoi T, 74, Cytological

and Molecular Cytogenetic Feature of
Phosphaturic Mesenchymal Tumor: A case
report, 35th
Cytopathology, 2009 49 H 28 H, R/ A
b, U ARV

@Motoi T, Kumagai A, fifi 4 4, Detection of

European Congress of

SYT and EWS Gene Rearrangements by
Dual-Color Break-apart CISH on
Liquid-based Cytology Samples of Synovial
Sarcoma and Ewing Sarcoma, 35th European
Congress of Cytopathology, 2009 4 9 H 28

H, ALV HN, AR

(XFE] G2k

O HF, _RERAD. mEAF, B AR,

B B AER AR BRI BIREGERE S U — X - IH
ERERRE BB , MBSO

PERESS, 2011 4F, 41-44 X—

Q= REEaAy, NEEwH R H T
N T AR S, VEREPIRE, SORE, 2011 47,
116-125 =—3

6. WFSERH
(1) BFge g

gt = (MOTOI TORU)
HRER KRS « B0 - MR

WFgeE 5 + 50291315

(2) e

e A#) (KUMAGAT ARTSA)

MR T: « B - B E
(H23 D)

WrgeEF% 5 + 50596963

(3) MM IEH
AKF #5% (IMAMURA TETSUO)

IR « RS - Hidz
(H21 DFx)

WFgeE% 5 + 40010566



