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ESTABLISHMENT OF TWO RENAL CANCER CELL LINES

Junro Muraki, Yasuhiro Sucava, Minoru Kosavashi, Shin-ichi HasHiMoTO,
Tatsuo Morira, Yutaka KoBavasur and Akihiko Tokuk
From the Department of Urology, Jichi Medical School

Masaaki NakazoNo
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Two renal cell carcinoma (RCC) cell lines, JMSU2 and JMSU3, derived from the primary sites of
mixed cell type and spindle cell type RCC, respectively, have been establisied and maintained for 31
and 22 months. Karyotypic analysis revealed human karyotypes with modal numbers of 84 and 55,
respectively. Consistent chromosomal abnormalities were 1p+, 3p—, 6q— or 8p— in the JMSU2
cells and 1p—, inv (5p+q—) or loss of sex chromosome in the JMSUS3 cells. Electron microscopy
revealed abundant glycogen granules, lipid droplets and microvilli.

The JMSUS3 cells transplanted to nude mice produced tumors with a spindle cell pattern similar to
that of the original tumor. High concentrations of cytokines, such as interleukin-6 (145,000 pg/ml),
interleukin-8 (35,300 pg/ml) and granulocyte-colony stimulating factor (6,340 pg/ml), were detected in
the culture supernatant of the JMSUS cells. Interleukin-143 (IL-1/3) dose-dependently inhibited the
proliferation of the JMSU2 and JMSU3 cells in culture. Tumor cytotoxic factor/hepatocyte growth
factor (TCF/HGF) dose-dependently enhanced JMSU3 cell proliferation, but suppressed JMSU2 cell
proliferation.

These findings suggest that IL-18 and TCF/HGF have regulatory roles in the proliferation of

RCC.

(Acta Urol. Jpn. 43: 177-183, 1997)

Key words: Renal cell carcinoma, Cell line, Spindle cell type

#

EBPETABHMIEREOPR TS, P11 ¥ —
oA %6 (IL-6) D LA CRP F*EE4RTESE
DFHEIARTHY, EHFHHIEEEICHSL Z L
PEESNTWEY BEDEIA, ZOWFIIARH
THHEIIL6 e EOREMET A M AV HEF D
FEIZE b Y Ao TnATRERIEE . IL-6 27
MBI B W CHCHERTF THAMEDH LA, —
FCEENRZERLD VEEN 2HRIIEIHINT
Wiy, bhbhi, 4% T2 BOERMIEkE 8L
L, £ %—u4 %> 18 (IL-18) ® IL-6 % &N %
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1. BEMH

FEBI L - 46/%, M. 19944F 3 A, ARIBHE R
WEMEAT L, WEDHIEMAZHE, alveolar type,
common type, mixed subtype, G2 > G3 > Gl,
pT3a, pVla, pN2 (3/35, BEKEAR) /34 2/17,
RENEFIRRE ) > 2885 1/4), MO, stage IV TdH 5 7.
L BWMRIOBRAEMEE LT, Mmik 104/136 mm (1 hr/2
hr), CRP 6.82 mg/dl (E¥1E<0.3), al-antitryp-
sin 389 mg/dl (190~250), IL-6 17.6 pg/ml (< 4),
IAP 1,390 ug/ml (<500) A5 & 7=, #Hitk 1 7 A
B LEESBAEREAOER LS RON:. B
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RFBIZ aA vy -0y 2ERL TV,
19964 4 A/NREERATHI L, BESTHBE L a-1 ~
y—7 0 EERTo2, FEEIORETLE. &
B, HRIITEL» o7

JEBI 2 : 30k, ZlE. 19944E12F [EME S E T 5
AR 13T U CERIGR BRI 2 AT L. RE
FWT LB MAEHRE, solid type, spindle cell subtype,
pT2, pV0, pNO, M, stage IV TdHo7z. METD
WEMBE LT, MK 67.57/mm®, Mt 134 mm
(1hr), CRP 21.8mg/dl, IL-6 39.5pg/ml, IAP
2,050 ug/ml EH LNz ik, BEIIT L CEME
GRS, bl a-A vy —7ouar2fFERL
7, Mk, #9177 RORATEREEDOKEY,
1%, HERE) ZSETERBASHB L7, AL R
HELZ o728, 1AL, 39~40°C IIE
AR E, HMIKES (34,600/mm®, of AR
7,000/mm’) AR Sz, EEOHEES DIC %5
L#itk 2 7 A TR L7,

2. BEFH &

1) MfakssE - 22N OES OBERHEBRA OB, 2
cn AOBEMABRLIDICTCHE L, FHMLF
(FCS : Gibco. labo., Grand island, NY, USA) %
= bMLAKEETIIAIEIIHE LA 2~ 3%,
JEFR \ZHfaEsE 2 R L, £ D#%IE EDTA+0.25% b
1) 73 ~ (Sigma. Co., St. Louis, MO, USA) ¥\
THRR DR EIT, BEBE LTIX10% FCS A
@ RPMI 1640 medium %fFH L7z, FEMBEO~< A
275 XY DF EIZ Mycotest (Gibeo.) % F\»
THERas# Fi%E D adenosine phosphorylase % il
L7z, ZOEBRIER L~y A@MEFHR 3T6 &
JCRB X 9 5% 3 1572

2) MBEKDOFEEERDT S HBEHIH S
JMSU2, JMSUS #ifz % 0.05 ug/ml DRED I )V
I FT2REMBEL M) 72 22X Y single cell
{ftL 7. KCl75mM %155 MmMAEefE 2 & 7 — VT
B E#, Giemsa #BEIT 7. FNENS0EOMAE
IZDWTORE 21T 72,

DNA o#7, BFHEMEREIZOVTIE, EIZHRE
L7 kg A2

3) MFSBETEELER : JMSU2, JMSUS3 MR #%E -
HE2bHADHA MHA YORBERANLD, &
ZFHEABEZF A bH 1 IL-18, IL-6, IL-8,
GM-CSF, G-CSF, tumor cytotoxic factor/hepato-
cyte growth factor (TCF/HGF)® % 10 ug/ml % T
DRARETEERRPIRMLL. 7THEOMRKE
MEEEEEFRAVCH Y v ML, EREHEOMBKE
DheEEH, MBI RIZTREYHE L. B
G-CSF i3/ A&+, GM-CSF i =~
7 - 75 oA EH, IL-18 B RFREEKRX ST
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TR, 1L-6 3RO EFRFZRT, TCF/HGF
R EENALERR S EWLERFER L ) 2R eSS
PEZITERICMHEMB L7 IL-8 i Petro Tech inc.
(Rocky Hill, NJ, USA) L h@EALL.

4) ¥4 b4 vlE  JMSU2 Mg, JMSU3 #
BOZNENER4S, 5REDTHBET7 VY=L
ol iR EAE L, IL-la, IL-18, G-CSF,
GM-CSF, IL-6, IL-8 DigE % Zh £ ELISA X
FYRECTHELZ ¥, ZOBEZEICHVZFy b
13 IL-1e : K¥FHLFE ELISA No. 655855 (BIERF <
7.8 pg/ml), IL-18: Medgenix RIA No. 54923380
({0 %2 PR # < 10pg/ml), G-CSF: # 4 /7 X EIA
No.CY-2100 (IR F <10pg/ml), GM-CSF: 7
< > % 4 ELISA No. RPN2151 (i %2 BR = < 8 pg/
ml), IL-6 : E4 L ¥# CLEIA No. LCOIT (%R
5t <0.2pg/ml), IL-8: 3 L ELISA No. 54923530
(MERF<12.5pg/ml) TH5H. 2B, ZOBER
SRLIZKE L CHIE L7, %8, BEIIHVAEE
BT, WIhoHdA Mo A4V HEERFLTT
HoTz.

5) Ras BEEFOHBLEHER  10ED
JMSU2 #ifg, JMSUS3 #f2% Genomix (Talent %t
HWHFy b)) THAWTREL, Hi L7z DNAS5ug
% ECoR I, BamH I, Hind III, sac I O H|REE
ETUE, 0.7%7 Hu—AX NV ETERKB 2175
7z (Gibco BRL #t : HORIZON® 11~14 #£/). =
FOENT =R T4 VEF—IZbF VY RT 7 — LIz,
UTF® P 5~V L7 DNA Fu—7eng 7)) %
4 ¥—3 3 %475 72. K-Ras: Onco science #t :
Human c-K-Ras Cat # HP131, H-Ras: Onco sci-
ence #£ : Human c-H-Ras Cat # HPI28, N-
Rac : Onco science ft : Human c-N-Ras Cat #
HP129.

6) K-Ras, N-Ras ® codon 12, 13, 61 s 255k
ZE 10ED JMSU2, JMSUS Ml & b FEFHE
ZHWT DNA %t L, ras #fEF% PCR 2w
THIEBEBLAE FHALATS A4 < -1, K-Ras
codonl2 : GGC CTG CTG AAA ATG ACT GA,
N-Ras codon 12: CTG GTG TGA AAT GAC
TGA GT, N-Ras codon 13 : CAT CTA CAA AGT
GGT TCT GG, N-Ras codon 61 : GTT ATA GAT
GGT GAAACC TGT T (REER) Thb. FHH
L7z termal cycler i¥, 7 A5 v 7 {8 ru s 5 L5
YTAY A=V Y AT A PCI00 THY, St L
T, denaturation 94°C 1.5, annealing 55°C 1 4,
primer extension 72°C 153 % 144 2 V& LT, &
3BY A4 7 VDOMIELIT- /2. HIEL A DNA I3,
Schleicher and Schuell ¢ Minifold slot blotter,
SRC-9 % F\» T Pall, Biodyne plus (BNXF3R)
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blotting membrane {270 v b, LT ® wild type 2
HEBEANITX I LAFFTU—-T2HWTFy b7
Oy bNATY)VFAEX -3 %1757, K-Ras
codon 12 : GTT-GGA-GCT-GGT-GGC-GTA-G,
N-Ras codon 12 : GTT-GGA-GCT- GGT-GGC-
GTA-G, N-Ras codon 13 : GTT-GGA-GCT-GGT-
GTT-GGG-A, N-Ras codon 61 : ACA-GCT-GGA-
CAA-GAA-GAG-T (£iBE#EH).

& g

LEEDER 1 LY x5 Nn/-MERIEIRAE T T, 2
FETHRAZOAEVIALTEY, Mz I
221K B T26. 70/, #MA49E T17.20¢RTh -
7o, FEBI2 &0 2 S -MRRILIRTE £ T3, 1410
HRIZhIZ )R L TS, MR OREINERE LA 8
LB T33.405/, #M26/KE T3L.0FETh 72, %
nENH L EEMIE JMSU2, 3 (Jichi Medical
School Urology 2, 3) &é& L7z, wihd, FCS
KEMEIZE L, JMSU2 #ilg Tix FCS 2 %, JMSU3
MR TIE FCS 0.2% TOMMRDITRETH-72. 4B
JMSU2 #if2 & JMSUS #8132 2 ikftas, 251
BOBRETIAIT I ATBERIBRETH 72, BE

: 2 S 2

Fig. 1A. Light microscopic appearance of
JMSU2 cells showing polygonal
shape. X100.

; NS : .
ig. 1B. Light misroscopic appearance of
JMSU3 cells showing fusiform-like
shape. X100.

ry

MR OB ST BAMBE S % Fig. 1 (R 25, JMSU2 #
fa, JMSUS s & & BAKES %R L, JMSU2 4
MizZ A, JMSUS Mz iRl oMiaEYEL
Tw7z. WAL & b contact inhibition DE%, Ml
O piling 72 EOFEHEHB RSN

EBEIETHEMERETIE, JMSU2 #MifBIZB W T
EE% ) a—7 YERRLIEFHE, microvilli OFTE
e EEBEMBERIIFELRVERSZ SN —
75, JMSU3 #ifa T3 leEE microvilli 1347 <, #
RURD—ER SRR DB EL ETHHHEF L T
(Fig. 2).

7U0—H% A4+ x—¥%—%Fw/: DNA 5347 Tid,
JMSU2 i & JMSUS3 MR I #4525 DR
T# N ZF 1 DNA index 1.81, 1.17& BE—® aneu-
ploid peak &R L7z (#RFKIBE). G-banding iEIC
& B BREESITOER (Fig. 3), JMSU2 MAZI38474
(4n) IZE— FERT ¢ PRIRBEKTLEO—F —
ikl lp+. 3p—, 6q—, Sp— R DY, /-
%4, 5, 10, 12, BEREGOL)VI-HRLN
Fo. —F, JMSU3 MIBLIE55AIE— K2 BT AL b
BRI T—DoD 7~ —F&BKE 1p—, inv 5p+

Fig. 2A.

Electron microscopic appearance of
JMSU2 cell. Bar indicates 5 gum. X
3,000.

Electron microscopic appearancé of
JMSUS cell. Bar indicates 3 um. X
4,000.

Fig. 2B.
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Fig. 3A. Karyotypic analysis of JMSU2 cells using G-banding staining.
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Fig. 3B. Karyotypic analysis of JMSU3 cells using G-banding staining.

q—), BERBERBRZEOEY T /52,
7, 10, REFEEBHEOMN) Y I-—DBEIN. £
7z, JMSU3 M3, X— F< v RIZTBHEMEE R
L, MEFIE, REERLUOMEMREOTEL R
LT/ (Fig. 4).

e, BEMFF OB REMEERRD D LAIEHE
ENFeTze, BN X B REMETA VAV ELE
DI EEMEIZDWT JMSU2, JMSUS3 AR5 2 i b
DA v A4 el L7 (Table 1). JMSU2

B, JMSU3 MM & b IL-la %, SHEOHA b
ALV EEETHHMBEARTSH S Z LB L. I
JMSUS3 Mifie TidE®E D G-CSF, IL-6 & IL-8 &
BEVBREINS. INOLDF A NI A4 Y EED,

RAS BRZFIHEEIISER T 2 ESEICOWTORKR
HETo7. 2EOMBIZOVT, YTy 54
¥ 7k X B Keras, H-ras, N-ras Bz FHIE+ B
HWHICDOWTIRE L7 ¥7:, PCR % F\WwT K-
ras, N-ras BIEFIZDOWTI K12, 13, 610D &H%E
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Fig. 4. Histopathologic finding of transplanted

JMSU3 cells in nude mouse. The
tumor shows a spindle cell appearance
which resembled the original tumor.
HE staining. X40.

Table 1. Concentration of various cytokines
detected in the supernatants of con-
fluent JMSU2 cell or JMSU3 cell
culture. Samples were examined by
RIA or ELISA methods. ¥ Values
of these cytokines in the culture
medium (RPMI 1640+ 10% fetal calf
serum) were below the detectable
levels (data not shown).

(pg/ml) JMSU2 #ile JMSUS3 #ifz2
IL-l1a <7.8% <7.8%
IL-13 31 25
G-CSF <30% 6,340
GM-CSF 131 29
IL-6 1,800 145,000
IL-8 33.5 35,300

RERDOHAE L RE L7oA5, JMSU2 . JMSUS3 #ifs
LTINS OEBEETFOHEE, BEREIRDLNIT,
T LROARRERIBESIN L P o7 (FBEREKRE
).

> %12, SHEMD G-CSF, GM-CSF, IL-18, IL-
6, IL-8, TCF/HGF ARl ki3 HB LA~
7-. JMSU 3 #if1ix TCF/HGF iMIC X - TR
A TR IR EVE A S /245, JMSU2 #ifz
&g 0 TCF/HGF i CHilg s sife A
#37 (Fig. 5). ¥7:, IL-18 R°oOMEkIC
x LTI @\ 7 (Fig. 6). G-CSF, GM-
CSF, IL-6 & IL-8 X\ OMBIC b MAERE,
MEWER % 725 8 o7z (ERKEH).

= =

bhbhiz, 4 TC2EOBREMBRERILL,
IL-18 % IL-6 %2 EDRIEMT A b I 4 VEEICDOW
TORE 2T o 7. 40, bbbz 2BED
BEAIRakR R B L7, 1| E e R ARMOMRREE
2B AR, BFEMERE CEMREHRICFE

Effect of TCF/HGF on JMSU2 cell and
JMSU3 cell proliferation
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Fig. 5. One ng/ml-10xg/ml of TCF/HGF
was added to JMSU2 cell or JMSU3
cell culture and the cells were counted
using a hemocytometer on day 7.
The results were compared with the
control (without cytokine stimulation)
and the cell-number ratio was express-
ed. All the experiments were per-
formed in triplicate and the average
value was presented.

Effect of IL-1 beta on JMSU2 cell and
JMSU3 cell proliferation
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Fig. 6. One ng/ml-1 ug/ml of IL-18 was
added to JMSU2 cell or JMSU3 cell
culture and the cell number was
counted using hemocytometer on day
7. All the experiments were per-
formed in triplicate and the average
value was presented.

LZ2WETR (Fig. 2), 79—4%A4 b x b)) —%2H7-
DNA 43#7 T ® aneuploidy pattern, ¥ % A3+ 5
MNARBE (Fig. 3), ¥4 375 X<k, E512
X = P2y ABHEER EO&EGEFHZL, HILVWE
EMIRE AR JMSU2, JMSUS L4 L7-. #hsEfmAe &
AR R OMIBIAR I T, Db ATNL -8



182 WRAE  43%

FATIX, K525 E L7 MR-1 (MRV) #ifgn—
BOATH 572 JMSU3 MFLIE X — v 21
I B TRERBEDOMHEMBOBESRIESI N
THY (Fig. 4), #HsEMRBEHERE OFEIZIE
Btk Z2 505,

TR R 2 1537 L7 BB FRAR B9 ST AT, IMep IL-
6 D LHL CRP OFEFR ON/-720, EMEIZ X
HREBMTA M IAVEEOEEL R L 72
JMSU?2, JMSU3 MifaiE®E LiEH |2 IL-1a EAEIIER
HHNGEHo72A, JMSU2, JMSUS #ifg L b, IL-
18, 1IL-6, IL-8, G-CSF, GM-CSF % &%k H A
ML UEEELTHSEZ LA L (Table 1).
12, JMSUS MifE 0¥ LiEIC1E, ERIBORRET
EigE D G-CSF, 1L-6, IL-8 A HER I/,

2T ) —2HERIZ BT IL-la, IL-6  TNFa
D 7 FnE LT, BEREFTHSB N-ras codon
6l DEERBROBEFRESRTEY, 4ED
b EERER, BZTHEE, BEFHEERICD
W, N-ras, K-ras, H-ras DR 1T o 7245, &
BV INLOREIIRETE b 7. BHIERE
125 T, H-ras O codon 61 M HZEHRERII516]F
1Bl EEDENC L2 HE SR TWEY  $72, H-
ras, K-ras, N-ras D HERERIIEMREIIB T
RBEEVBELABL2BEETH A LPRES AT
59 IhoDEXDHWT S L BEHEREICBITS
IL6 &0 A NAA VEEFEDL 7PNV LT
BHNOWFEE 2 HLELVH S LBEb:. BiEMR
PATE DR 2 AN H B THERICEL DT A M H 4
YEMAZ, MEBBEICRIITEEERE L
TCF/HGF 3, B#FMRICHT A2HBERTFT, K
M ERI LT H BB IRE I L ATRE T
20 mEBIZBWT, £ OEEREROBEMERT
BEBEMED HGF L 7y —% BT 5%, SEN%
» HGF (23 LT, MfaiEER £ic@<Re, M
R SEHP G B C RO 2BHHFEET B L E b T\
5V AEOKETIE, JMSU2 I8 T1E, BikED
HGF 3B E 0 MAEaEINE % R L7225, JMSUS #
B, mEAKETE IR E R R L7 (Fig. 5). BE
MRz L 5T, HGF B CHERERTF TH 5 1R
HIZDWT JMSUS #iflaB & 12 & %5 HGF EEDEH
. F/oMREO HGF L 79 —DflE 2 &2 X
D, SR TLILENRSHLEEL LN —H, 4
RO 1L-18 (AR RO HEINE- @B % (Fig. 6),
BEMBEEFICL L IL-IBEELRDONRL I L X
D (Table 1), bR bUALET#ME L&k 5 12?,
IL-13 i 2 h &5 DMK IZ & - T autocrine growth
inhibitor T#® AWM b E 2 b7z,

35 19974
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5LV 2 BOBEMAEESI L, MIEOEENZ
characterization %47 - 7=. JMSU3 g 13 #55% i iz
RIS MR IRk T B HEMH RERTHY, X—F
- ACBIETTEECd 5 4, BHEIEE AR DR
A REE LTV B EDOMBARIC R VR EE RS
n, R EMEEONEICERZETVERY
dIBEEZIOLNI.

BARZDIIHY, BETEMERECH AL T2
AR A ALY & —, BERREL BT BRICE G
LY.

nB, TOHRXOELL, H840HRLRBHERRRI
BWTEELL

X Bk

1) Blay J, Negrier S, Combaret V, et al. : Serum level
of interleukin 6 as a prognosis factor in metastatic
renal cell carcinoma. Cancer Res 52: 3317-3322,
1992

2) #AEER, FEEH : HLVWEEMRKE (TC-1)
OB LA vy —aq ¥ 6EER. HWRREE
83 : 1882-1889, 1992

3) AARERS, PEEH: My -—afFr1 (L)
DEFEMBLAR TC-1 12559 % autocrine growth
inhibitor & L CO%E. HILREEE 84 : 1470-
1478, 1993

4) HAEER, BIIEE, THEH  BEEROEL
15 FEERTICOWVTORE. BURE
ik 85 :1649-1655, 1994

5) Shima N, Nagao M, Ogaki F, et al.: Tumor
cytotoxic factor/hepatocyte growth factor from
human fibroblasts: cloning of its ¢cDNA, purifi-
cation and characterization of recombinant protein.
Biochem Biophys Res Commun 180: 1151-1158,
1991

6) # EF, HAHH, KHIES, 132 ¢ VEE
MRk 3 PROBIIL & HIER R MR BRES
% 80 :59-68, 1989

7) Castelli C, Sensi M, Lupetti R, et al. : Expression of
Interleukin la, Interleukin 6, and Tumor necrosis
factor a genes in human melanoma clones is
associated with that of mutated N-RAS oncogene.
Cancer Res 54: 4785-4790 , 1994

8) Fujita J, Kraus MH, Onoue H, et al. : Activated H-
ras oncogenes in human kidney tumors. Cancer
Res 48: 5251-5255, 1988

9) Nanus DM, Mentle IR, Motzer RJ, et al.:
Infrequent ras oncogene point mutations in renal
cell carcinoma. J Urol 143: 175-178, 1990

10) Igawa T, Kanda S, Kanetake H, et al. : Hepatocyte
growth factor is a potent mitogen for cultured rabbit
renal tubular epithelial cells. Biochem Biophys
Res Commun 174: 831-838, 1991



AR, 13 BHRE - Miatk 183

1) KTKRE, BAFRE, Pi— HGF O%H#% Received on August 19, 1996
AR BB E. ERE 10 : 144(330)-153 Accepted on November 25, 1996
(339), 1992





