533

Clear Cell Sarcoma (Malignant Melanoma of Soft Parts)
H SR ARk D f8E ST & = D PEIR

FRAFEFREERFEE (EF  FRRREER)
men KO

Establishment and Characterization of Clear Cell
Sarcoma (Malignant Melanoma of Soft Parts) Cell Line
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A clear cell sarcoma (CCS) cell line, designated as NCS-1, was established in monolayer
culture from xenograft line originating from metastatic CCS. Marked karyotypic aberrations
and tumorigenicity in nude mice revealed the malignant derivation of the NCS-1 cell line.
The cells contained abundant glycogen and were amelanotic by light microscopy. By electron
microscopy, however, melanosomes in various developmental stages were seen. Electron
microscopic Dopa reaction revealed the presence of tyrosinase activity. By enzyme-linked
immunoadsorbent assay, the NCS-1 cells expressed 75-kd glycoprotein which has been
identified as a marker of highly differentiated melanoma cells. From these data, the NCS-1
cells were found to retain both cytochemical and morphological properties of CCS. In
applying the NCS-1 cells to the panel of melanocytic differentiation, it approximately
corresponded to highly differentiated melanoma cells. In conclusion, the present study
strongly supported the close cytogenic relationship between CCS and malignant melanoma.
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antigens, Melanocytic differentiation
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0.D. 492 nm (X 1,000)

bodies  antigens Sources NCS-1 A375 G361 WM266-4WMI15
HMB-45 unknown Enzo Biochem (New York, NY) 985 163 709 201 127
ME20-4 NGF-R Amersham (High Wycombe, UK) 344 283 147 349 402
528 EGF-R Oncogene Science (Mineola, NK) i 185 — — 148
B9.12.1 HLA class I Becton-Dickinson (Mountain View, CA) 104 173 127 184 228
1.243 HLA-DR Becton—Dickinson ) 173 1,983 -— 879 2,345
84H10 ICAM-1 Immunotech (Marseille, France) 325 1,038 109 1,840 1,161
T199 NCAM Immunotech — 138 e 193
R24 GD3 Signet Laboratories (Dedham, MA) _ 283 —
TA99 gpn75 Signet Laboratories 1,530 —— 209 -_
L101 gpl30 Signet Laboratories 721 820 682 833 476
PoAb S-100 p Dakopatts (Copenhagen, Denmark) 449 — 249 430 500

NGF-R: Nerve growth factor receptor, EGF-R: Epidermal growth factor receptor
ICAM-1: Intercellular adhesion molecule-1, NCAM: Neural cell adhesion molecule

—: less than 100

DOEEH, 2% F— BERCIHEBEL, Bos/ v a—
ATATe FIZE D ETEE L, & &IEAROFIECEAR
YRR L.

4. FEEINT

BEBEMROREEIIIE A/ FAAF2AF s A5
A bU— (CKBR) WERELL. bbb, anresv
e &0 S3PMlae £B L, bY 7y v Tl
ol A SRR, B AREE L, BEREITER
k0 BERA ST LT

5. enzyme-linked immunoadsorbent assay
(ELISA )22)28)

AP 351 5 melanoma associated antigens
(MAA) OB % ELISA L Lo&FBELL. FHLE
1k %EE 1 wmd. JBE LT, A375, G361,
WM266-4, WM115 040+ 5/ —<fifagk (kA
AR AR AELL. FhFhofiiareer< 4
rua AT L= L2 X104 s M B & D
L, 24BSHEISEE, 4 X5k AT AT e FT1EHE
BEE Lic. MlENCHFEET 50R (HMB-45 DOFEH
HUR, 2p75, S-100 EH) #5728 0.1 % Triton
X-100 TL1057HOEFEBAE 5T -1z, 2 % HMHE T
NT IV PBS ClEE T my v 7Lkt 1R
e 1R, Ihie Rt F oy X — VB2 REGET 1
BffA v Fax—rL, R T72=2L v U7 VvERE
& LTHMBEE, ELISA A%+ 7 — (EAR 340 AT,
SLT-Labinstruments, Austria) ZfH\ T 492nm &k

O AMNKEARBIE Uiz, triplicate DSFHEZREFE L.
6. X—EvHIR~DEBERIE
5 x1080.1ml OEZEMa% 4 8GO BALB/c 2—
Ny 20 HETrEE L. 6~8 BB ERF L
AR L, 3570 vEEL, RFEACEE L.

f& x

1. NCS-1 %O
in vitro QBRI A > T 3EHORMKDOEDL HIF
HEFBOBAN S bk ps, BB OB AR T
B0, AL 0ET S bICEMETFMIIIEA L. 50
e CLERE L EEY L8, kL& L L,
NCS-1 &frfs Lic. (AHZEEE X A8 iL, NCS-1

Bl 2 NCS-1 MilaofHEBEMESR $E~28
T M B3 A 3 ek v B B



536 PRESSME B107E Heh FHLEE6A

RS OTRRE F L, RN IR BE
L (B 2). #fas confluent o7 - T4 contact
inhibition (24 549, pile up U CHRET AREF 78
BZxhi.

2. NCS-1 OXFEHLUEEFRR

PAS BB THIE LA L OMBOMITE 3 L TH
MEARS LR (B 3). #hbld7 5 —vum
X - THETARD, FVa—rrrkEzbhl. #
F o vBEBIUNE N — RN E b Th

Bl 3 NCS-1 #ilao PAS ¥EFR. MEEHICE
HEER 2R 5.

W X AEE T, EEMRTEE MRE LT
BlieoRBoEL2FHD, AR LIFBO bav K
U7 HRERERD b, KEKOMBOMNER 7Y o
yyERIA A bRz, FEASIIME, b REME
¥ T4 OHBIELRT AT/ YV — s FEL, BB
WREEAH LT, A 5= vYIBRIRE—, &hod
ThRTH-T (B 4). BEN—AJETE, 40
BELLIOVMMICEETTRERD, A5/ Y —aH0RE
TEELHEML, Fovr—EEERREnt: (8 5).

3. REESH

200 77BN 2 00T Lic. Rt € — FIZ70
T, FOPCREETECH ~Tov—h—Bffks 1o
EATOI 4, 10, 14, 220%EELER R D OB
BEZ2T, b5 SN RE 2R (R 6).

4. NCS-1 (C&0DH MAA OFR

ELISA Ofi#E%% 1 wiRd. 4%2nm k3% 0.D.
filih 1,000 50 L-BHET, M40 A5/ —<Hil
BE&HBE L. NCS-1 Wk, BEREEXT-L1EDS b
SHED MAA #RBLL T AT/ —<E/ 00—
FAHETH L HMB-45 13, NCS-1 #&HH-£&To
Mlask BIGHE AR L, Bic NCS-1 imk\ Tl &l
R Liz, B bOAS /94 RS BB
LEEALENTVS g5 13, NCS-1 & G361 kT

B 4 NCs-1 filzoEHESE. AMCBREELETL27 /v —2 (m) 2R
5.



P12 M ¢ Clear Cell Sarcoma (Malignant Melanoma of Soft Parts)
kA Rk OB &+ DR

537

TR

B 5 NCS-1 Mo ®EE K — SEIGHTR. 4 oE (G) BLuvha (URE
CBMEIEARDLRL. m: AT/ Y — A

SPREAD IMAGE HaME: 920207C BEG207CK

7 NCS-1 fifas 5 E TIeBiE & i BALB/
¢ XR—Fwv A, EBEEAABOEEEE
(5HD.

DOLFBI NN, & NCS-1 THRWIEMESR R L.

itk 5. NCS~1 OX— kv ACETDEESE

B 6 NCS-1 Milso#E. 70, XXX, —21, +1, BT 710t BALB/c X—F< 97 AD
+1p—, +2, +3, +5p+, +6, +7, +7, TRTCBEOEEYED: (B 1. EEHHEREOM
+8, +11, Fder (12), t (1:12) (a2l pl3), BTG, HREICILRE, B, U v EE &~
+13, +13, +15p+, +16g+, +16q-+, a § ' i o
+17, +17, +18, +18, +19, +20’ _{.20’ Liﬁgbf)ﬁf)‘o'ﬂ. @%E%Q%ﬁ%ﬁ&?ﬁﬁ%@ 8 [GaF5N
+mar, 9p+, 15p+, i (21p) T BROEBCL L, B—IFABOERS <, N

DR HII o0, BOBEGICZ L, mirERa R
BTH -7,



538 FRESRME F107E 6% FHsF6A

8 X—FwYyALBE IR NCS-1 fMilzo
kB FREE-BEUOHBREETS.
AT hEVY Ve T Y,

£ #

ZhET, g CCS OMifakka#hr Li- &+ 53
ER2OETTCH A, BYOBEL, Epstein 57 1
L3 SU-CCS-1 Th v, *OMBIIAFEcEES
575, MEENMFTSL AN NCS-1 LizRir 5.
F7-, % 5 radioimmunoassay =X H MAA OF
BABEL, A7/ —<+LOBELUEEH L. 2BHO
WS X, HS-MM &t@vd Ehi: CCS offifakkT,
NCS-1 & [@kiz, HMB-45 BB TH -4, Lo L
Hn, Zhb 2ok cd, EEPRECL ST
b ATV ADOFEFERTETELY, NCS-1 13,
A5V~ AOEEERRERFLTH S CCS Offifatk s
LT TtobnsEx s, Mi 53, CCS D2
FERc > X ERES - X — v v ABHESOEHEF —
RESERET L, Fovr— BiEEOBEEL I L.
NCS-1 4 %FEHNCIE amelanotic TH-7on, BHEN—
REETEBEESR L. Z0Z&E, A5/ —<%E8D
TR RANIETH D A T = vESRRER, NCS-1
BBEMCE L TWAERYRT. $, NCS-1 1k, 7
35— Ul PAS BHER 4D, BEACL
TV a—rry REET L L b, FEBOELEN
HEZRBERL TSR 5. CCS ki’
72—y OFER, BIRAER S MOREERRE
EOEHO LTEBELTETHD LINT LAY,

NCS-1 ki b MAA OEHAY £ 5/ — < filakk
SR A 1o, ELISA X AEBR%1T- 7. nerve
growth factor receptor ¥ XU $-100 BEOFEHLL,
NCS-1 #BaH neural crest EEAYHT 2ELRT.
£/ 7 a—FAdk TAY K& - TRBEhBHET

BHH gpTh ik, A7/ V— L HEETAEEATHY,
ERDAT A PRBIOA T = VEERES AT ) —
<l B S 5 Z & 55, pigmentation-associated
antigen & &MEER TV 325, Thomson Hik, # 5
=VEAND AT 7 =X LT TAW k5 REE
BRHITL, gp?5 7 stage I, VA5 /v —akBE
LTEETBZERRLES., —F, £/ 70—321
ik HMB-45 3, kL h £ 5/ —< K I UEOBH
BECHTAERM - — L LTELFIAEh W
2208 rORMPUFILREEE IR TV, 2
5/ V- ADBEEGO-FTHL D LHEX R,
Schaumburg-Lever 5 (2, #7/ <R BT HHHF
BHERED D, HMB-45 ORIGEM A stage I, 1T
BLUOAS=vkEOL LN stage MA T/ V —
LT B EHE L, SEBRRET 121180 MAA
D5H, TA & HMB-45 ik, NCS-1 & G361 O
MR BT OABCRICHEE 2R Lis,. 202 &,
hb 2 oMk 4 5 = v L TRV EES
BTAZEERETH. 1, NCS-1 2 TA99 &%t
LD T SR Lic & 213, Aflakkn A 7 = vE
HHEAET HEERT.

Houghton 539732 (3 &% D 4 5 7 — < {ilakk%
RIEMT D, MAA ORBIL A5 7 —< DG {bicfE
BN EB L, MlaOMRE Frod— ¥ 27
VBRI EWAT, 25 <O G{LE AR
T h—bl DB AEERLIL. HHE AT/ =D
{LEA, IEH AT /54 FOREBRECHIE LT, early,
intermediate, late ® 3 >O®E HpE L7z, Fhic k
% & early stage B, T AbLESBEDOL T/ —<
My, EERHMT, A 5= vEENLLRT, epidermal
growth factor receptor % HLA-DR fEI N3 early
antigens #FH T 5. ZhiICH LT late stage B,
bhb@a o 2 7/ —=id, $ERaVERET,
AF=vHEREERE L, gp?5 O X 57 late antigens %
KRBT 5. SEOBRFCEVT, NCS-1 I go75 %
< FH L, epidermal growth factor receptor, HLA-DR
EOWTIHEEAERB sk o7, i, BEHKN—2
RIS & »>TA7 = v HEREBEALTWA Z & LIRS
hiz. ChboOBRM L, NCS-1 MiaESEE it
BB A 5 <l HEET b0 LEL LN S,

& B
CCS BEDEB Y v \JiL b, X—F3 7 A%#ER
L, in vitro O#ifkk NCS-1 »87 Uiz, NCS-1 i,



Bz M : Clear Cell Sarcoma (Malignant Melanoma of Soft Parts)

SRR OB & 2 oIk

AR L ORI RER & LTo CCS oiE
Thbb, FyVa—rvRE 475/ —sOHBEER
EFRBCERELTCOR., Fh, NCS-1 GHEEOmR
e, 27/ —-<Hilakk s OREMNE <, £05ho
lineage ¥ T3 &, BHLMOD A 5/ —< Y
Lz, 2hbofBsrs, CCS iE in vitro KEBWT
b A S/ =2 &) TELL, malignant melanoma
of soft parts &\ EHITEYTHL LEBbR S,

# o
A2 bslch, HIEE, HEME2BYEL
TR AR SR AR S L
. e, HEEEE HERY RERVFE
EEAT, BEPEIENT, 7o b ONCERIERLIC B %
Wi WS HEREELOL VBB LELE T,

s £ X ®

1) Enzinger, F.M.:
and aponeuroses., Cancer, 18: 1163~1174, 1965.

2) Kubo, T.:
studied by electron microscopy., Cancer, 24:
948~953, 1969.

3) Hajdu, S.I., Shiu, M.H. and Fortner, J.G.:
Tendosynovial sarcoma. A clinicopathological
study of 136 cases., Cancer, 39: 1201~1217, 1977.

4) Bearman, R.M., Noe, J. and Kempson, R.L.:
Clear cell sarcoma with melanin pigment.,
Cancer, 36: 977~984, 1975.

5) Boudreaux, D. and Waisman, J.:

Clear-cell sarcoma of tendons

Clear~ell sarcoma of patellar tendon

Clear cell
sarcoma with melanogenesis., Cancer, 41:
1387~1394, 1978.

6) Chung, E.B. and Enzinger, F.M.:
melanoma of soft parts: A reassessment of clear

Malignant

cell sarcoma., Am. J. Surg. Pathol., T:
405~413, 1983.

7) Mukai, M., Torikata, C., Iri, H., Mikata, A.,
Kawai, T., Hanaoka, H., Yakumaru, K. and
Kageyama, K.: Histogenesis of clear cell sarcoma
of tendons and aponeuroses. An electron-
microscopic, biochemical, enzyme histochemical,
and immunohistochemical study., Am. J. Pathol.,
114: 264~272, 1984.

8) Benson, J.D., Kraemer, B.B. and Mackay, B.:

Malignant melanoma of soft parts: An ultrast-

539

ructural study of four cases., Ultrastruct.
Pathol., 8: 57~70, 1985.
9) Azumi, N. and Turner, R.R.:

of tendons and aponeuroses: Electron microscopic

Clear cell sarcoma

findings suggesting schwann cell differentiation.,
Hum. Pathol., 14: 1084~1089, 1983.

10) Ohno, T., Park, P., Utsunomiya, Y., Hirahata,
H. and Inoue, K.:
clear cell sarcoma suggesting Schwannian
differentiation., Ultrastruct. Pathol., 10: 39~48,
1986.

11) Swansen, P.E. and Wick, M.R.:

sarcoma’ An immunohistochemical analysis of

Ultrastructural study of a

Clear cell

six cases and comparison with other epithelioid
neoplasms of soft tissue., Arch. Pathol. Lab.
Med., 113: 55~60, 1989.

12) Hasegawa, T., Hirose, T., Kudo, E. and Hizawa,
K.: Clear cell sarcoma: An immunchistochemical
and ultrastructural study., Acta Pathol. Jpn.,
39: 321~327, 1989.

13) Herlyn, M., Thurin, L., Balaban, G., Bennicelli,
J.L., Herlyn, D., Elder, D.E., Bondi, E.,
Guerry, D., Nowell, P., Clark, W.H. and
Koprowski, H.: Characteristics of cultured human
melanocytes isolated from different stages of tumor
progression., Cancer Res., 45 5670~5676, 1985.

14) Hoal, E.G., Wilson, E.L. and Dowdle, E.B.:
Characterization of seven human melanoma cell
lines: Melanogenesis and secretion of plasminogen
activators., Br. J. Cancer, 54: 287~295, 1986.

15) Rofstad, E.K., Wahl, A., Hystad, M.E.,
Nesland, J.M. and Stokke, T.: Establishment
in monolayer culture and characterization of four
human melanoma cell lines., Virchows Arch.
[B], 60: 189~197, 1991.

16) Avinoach, I. and Aflalo, E.:

cell lines established from metastases of a patient

Human melanoma

with a completely regressed primary site., Cancer,
69: 113~122, 1992.

17) Epstein, A.L., Martin, A.0. and Kempson, R.:
Use of a newly established human cell line
(SU-CCS-1) to demonstrate the relationship of
clear cell sarcoma to malignant melanoma.,
Cancer Res., 44: 1265~1274, 1984.



540

18)

Sonobe, H., Manabe, Y., Furihata, M., Iwata,
J., Hikita, T., Tanimoto, T., Kiuna, 0., Oka,
T., Ohtsuki, Y., Mizobuchi, H., Kawashita, S.
and Kumano, O.! Establishment and characteriza-
tion of a human cell line, HS-MM, derived from
a case of clear cell sarcoma., Human Cell, 3:

352~356, 1990.

19) Shimizu, N., Ite, M., Takenouchi, T., Fujiwara,

20)

21)

22)

23)

H., Ito, K. and Sato, Y.: An immunohistoche-
mical and ultrastructural study of clear cell
sarcoma in comparison with amelanotic malignant
mela-noma., J. Clin. Electron Microscopy, 23:
1024~1025, 1990.

Ito, M., Hashimoto, K. and Organisciak, D.T.:
Ultrastructural, histochemical, and biochemical
studies of the melanin metabolism in eye and skin
of pallid mice., ]J. Invest. Dermatol., 78:
414~424, 1982.

Ito, M., Hashimoto, K. and Organisciak, D.T.:
Ultrastructural, histochemical and biochemical
studies of the melanin metabolism in pallid mouse
eye., Curr. Eye Res., 2! 13~28, 1983.
Doherty, P., Dickson, J.G, Flanigan, T.P. and
Walsh, F.S.:

outgrowth in cultures of human foetal brain and

Quantitative evaluation of neurite

dorsal root ganglion cells using an enzyme-linked
immunoadsorbent assay for human neurofilament
protein., J. Neurochem., 42! 1116~1122, 1984.
Doherty, P., Seaton, P., Flanigan, T.P. and
Walsh, F.S.:
of the NGF receptor in PC12 cells., Neurosci.
Lett., 92: 222~227, 1988.

Factors controlling the expression

24) Mii, Y., Miyauchi, Y., Hohnoki, K., Maruyama,

25)

H., Tsutsumi, M., Dohmae, K., Tamai, S.,
Konishi, Y. and Yamanouchi, T.:

origin of clear cell sarcoma of tendons and

Neural crest

aponeuroses: Ultrastructural and enzyme cytoche-
mical study of human and nude mouse-transplanted
tumours., Virchows Arch. [A], 415: 51~60,
1989.

Thomson, T.M., Mattes, M.J., Roux, L., Old,

FRES ML 107 E

Hew FHSF6H

26)

27)

28)

29)

30)

31)

32)

L.J. and Lloyd, K.O.:
glycoprotein of human melanomas and melano-

Pigmentation-associated

cytes: Definition with a mouse monoclonal
antibody., J. Invest. Dermatol., 85: 169~174,
1985.

Thomson, T.M., Real, F.X., Murakami, S.,
Cordon-Cardo, C., Old, L.J. and Houghton,
A.N.:

and melanoma: Analysis of melanosome and cell

Differentiation antigens of melanocytes

surface markers of human pigmented cells with
monoclonal antibodies., J. Invest. Dermatol.,
90: 459~466, 1988.

Duray, P.H., Palazzo, J., Gown, A.M. and
Ohuchi, N.:

study of two monoclonal antibodies compared with

Melanoma cell heterogeneity: A

5-100 protein in paraffin sections., Cancer, 61:
2460~2468, 1988.

Wick, M.R., Swanson, P.E., Rocamora, A.:
Recognition of malignant melanoma by monoclonal
antibody HMB-45. An immunohistochemical study
of 200 paraffinrembedded cutaneous tumors., J.
Cutan. Pathol., 15: 201~207, 1988.
Schaumburg-Lever, G., Metzler, G. and Kaise-
rling, E.: Ultrastructural localization of HMB-45
binding sites., J. Cutan. Pathol., 18! 432~435,
1991.

Houghton, A.N., Eisinger, M., Albino, A.P.,
Cairncross, J.G. and Old, L.J.:

of melanocytes and melanomas:

Surface antigens
Markers of
melanocyte differentiation and melanoma subsets.,
J. Exp. Med., 156: 1755~1766, 1982.

Houghton, A.N., Real, F.X., Davis, L.J.,
Cordon-Cardo, C. and Old, L.J.:

heterogeneity of melanoma: Relation to the

Phenotypic

differentiation program of melanoma cells., J.

Exp. Med., 164: 812~829, 1987.

Albine, A.P. and Houghton, A.N.: Cell surface

antigens of melanocytes and melanoma., Cancer

Surveys, 4: 185~211, 1985.
(CFRL5 1 A18H Z 1)




