253

[Zﬁﬁiiﬁﬂ%zs% 35
198 043A

e bR o 2 Y B 9E

O v FEMEEICH®RT S MEk OUR-10 O
HEICDINT

AERFEFEBREFFHE (BF  BH 2R3
7 H el oM E FH o B Ot K
fi 5 E HBedH R B OEF-E OH OE X

REPCRFEAE 3 IRFEE (EF D UN 88
B o4 F-Ee¥ W OF — - REH F —
K H — @ & oM —

RBREEPEE 2 WHRHE (3F | IR —ER)

A FUNDAMENTAL STUDY OF RENAL CELL CARCINOMA

PART 5. ESTABLISHMENT AND CHARACTERIZATION OF A NEW CELL
LINE DERIVED FROM HUMAN RENAL CELL CARCINOMA

Minoru MATsupa, Masao OsaruNE, Etsuji NAKANO,
Michio Isirsasui, Toshihiko Korake and Takao Sonopa
From the Department of Urology, Osaka University Hospital
(Chairman : Prof. T. Sonoda, M. D.)

Shin-ichiro Wartanasg, Toshikazu Hapa, Toshikazu Oxkocri, Kazuya HicasHINO
and Yuichi YaMamMUra
From the Third Department of Internal Medicine, Osaka University Hospital
(Chairman: Prof. Y. Yamamura, M. D.)

Akira HiraokA
From the Second Department of Internal Medicine, Osaka University Hospital
( Chairman: Prof. S. Tarui, M. D.)

A cell line, designated as OUR-10, was established from a human renal cell carcinoma. This
cell line have been maintained for more than 28 months with a passage of 1 week interval. Under
inverted microscopy, confluent monolayer of the OUR-10 was composed mainly with polygonal epi-
thelial cells with small round cells or dendritic cells and characterized by the abscence of contact inhi-
bition. With electron microscopy, differentiated cell surface structufe looking like microvilli, which
was a characteristic fine structure of the human renal cell carcinoma cells, were cbserved. Karyo-
logical analysis revealed hypodiploid modal chromosome numbers of 39 and 40. Marker chromosomes
with obvious structural anomalies were not detected but non-random loss of three chromosomes in
Group D and one in Group E were recognized. The doubling time was approximately 32 hours
at the 50th generation. The cells could not form proliferating nodules in the back of the nude mice,

even pretreated with cyclophosphamide or X-ray irradiation. But heterotransplantation into the
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cheek pouch of immunosuppressed hamsters formed tumors, which showed impressive similarity to

the original cancer on histology. To clarify the origin of the cell line, several enzymological studies

were performed and the y-GTP isozyme contained in the cell line was confirmed to be the same with

the novel isozyme detected in about a half of the renal carcinoma tissues.

Genetic phenotype of the

G6PD was identified as B, and the HLA antigenic structure was A2, 11; B5, 40, which were clearly

different from the characters of HelLa cells.

F U & K&

B E PNV TEE UIZIREE CIRE S % v b
B 255 C &, WMOMBEEN, £LFN, &
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HBHNRDLOBEELE, b TENLOREH
BN THIE 2 Y 21ThTch, FERICEER
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DEDLIREFIIBLENICEDTHS.
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BE 32 WF
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BRAERE © B15%, HORREEZ

T AEE REER

TR 19771 B, EHE EBOBREIEN &,
WBEES 1 NELEE, b IEEE AR C b,
renal cell carcinoma, clear cell type f&EAZEIHE 5
H, EEIHOT7 BEFCEN st ch b OEIFE
RFEBITs {, BRI S BR U oton, L&k
%, BEOEBHEBELZBRU TV

BUE | AR, RELE. AmAEYT. LEE
By ool KRR, T, SREICEA HECK
AEEZREDL. WRERSL. EE, FHE K LF
BRI O, §F, B AERMAUL0Y, £
R ORRE L A S, T, FREMICER L,

TIE S 3D oz,

AR | MFE 150/102mmHg, {48 36.7/C, Ik
85/min ¥, FRYL 1K 2mm., MEH O B, Rh(+),
il 5 FRIMER394 x 104/mms3, Hb 12.5 g/dl, Ht36.1%,
BHinER 5000/mms3, (St. 6%, Seg. 53%, Eosino, 3%,
Baso. 19, Lympho. 35%, Mono. 5%), 1-#EE; H
M 4 5y, MU 22.7 fmm3, #ABIS (—), PTT
378, Fu bn UM 88%, 4 T s —5 286
mg/dl. myEilE ;5 Na 138 mEq/L, K 3.9 mEq/L, ClI
103 mEq/L, Ca 10.2 mg/dl, 4E#Y > 3.4 mg/dl
BUN 18.1 mg/dl, 7 v 75 => 0.7 mg/dl, REig 4.7
mg/dl, # 3 — 2 85 mg/dl. fFgge ; T.P. 6.7 g/dl,
AJG 1.5, GOT 16.5 u, GPT 8.0 u., y-GTP 9.9u, I
.8, 7an Vo327 52—% 7.1 K-Au, &R ;5
#HELFEE, pH 7.3, protein (—), suger (—), &
FRUMBR (), FMER (=), & (), HE (), M5
(—)-

PR X R 5 EES L.

DER ; BEEL.

IVP ; ABIZIER TH 205, EBERCITHEICL 5
B EBTH S (Fig. 1).

BrmEE, AE LR D iR R
5. FEONBE CIRECHBERPBEETH
pooling, puddling 7g& D EE#E /L2 RUT VS
(Fig. 2-1, Fig. 2-2).

FHR  LEEORERL Y EEEREZEL, 1977
#£3 Al4f, GO-NLA FEEED § & 1T transabdominal
nephrectomy »3MEfT N7z, ERS BEABEEB LD
BHID L, RENCEINORBIZA HNIEh -
1ohs, BRI 2 ED/NEFEXRITERUIY v
MBabh, EBE L ICHEHLL.

RS [ Fig. 3 1WR$ & 57252 650g OEET
Hh, BEEHOAVIZIZTEONEL S > TEREL
TV, BIE CREREORLERIR G TEFER T
HHDETEIEEEZREL, POHEL, EESEH:
WHER S DB BRIC X D FEIN TV 2B R
FRRINIZ ) o0 BiE b Fig. 3 IR TWV3
2, EOMHRGBEEDOSIDER—ThH1.

FRHEEMIER R, . EE O R %2 § > clear cell
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Fig. 4-1. JGUFERUREERIERAT L. 7
& bisn (H&E, x200).
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Fig. 4-2. JFFEHURERITL. DAL ORSRE 2R g (H & E.
400).

Fig. 5. Primary culture, 1785 H. SRES 2 & b, —46 fibr
cell DIRA D SN S (BLHEME: x100),
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Fig. 8. REZEBHIR 120 H HO JeBAEROD . Bt
B9 ~401TE ~ K 2 HT %

PUNEER S BV iR 2 BB TH 5
23, granular cell DRTE 3 B 51 % (Fig. 4-1,4-2).

MR | MEREEICERER L, HBMUAEBLYE
PE Bl X OV REIIRBE Y oS Bl W LR 5000
rad OFSHHEE 21T U2, & 51 medroxyproge-
sterone acetate (Provera®) 100 mg/day O OA#5 %
¥4 » AT, DWT OK-432 Tk 5 gk
ifosfamide € & 5 {LEEEE S IEIT L7205, MR 14E4
wHH, BEBEORITHEE F & WERcL T
vt
2. BEAE

BFEFEL b 1270 b BB g Wb L, B
FEEB MM S % (D 7 % DD, Hanks’ balanced salt
solution T THSEEEEBETIL, 0.25% trypsin (in
phosphate buffered saline (Cat+(—)). BRAMETED)
E2H9 10ml iz, BESSEHEBRTTREIE RS L-
1o RSN IzEE 1000 rpm, 10530O@MTE D
8B, UFONARERICTEmEERLI.. 20T
HmBERL, 9 1x108/ml OMfEEER & U, TD 408%
i (AR TE) i 10ml 28U, 7277BiCh
Yol W ATHE T 37°C In THBRE » B L .
FUTzss2mR 13 RPMI 1640 (i ¥E (streptomycin
100pg/ml, penicillin 100 u/ml)y x5 ;¥ 20 % FEF) b
fetal bovine serum (Microbiological Associates, Wal-
kersville, Md. USA) %2ImAtzd 0%—HLUTHAL
1z
3. RERNEE

B RRECHE % Ml 2 BISn (RDHEZE) Wi
THIER, FIWEA T4 F7 T2 RiCHEiE s R iiE %

Fvw Y UEERE, Giemsa, hematoxylin-eosin, PAS,
Sudan TII Jugc TEE LTz, BTEMSNEE,
HEME2EEOS V2 VT UF e FBLUAR LD
LERD 2 EEEH, rubber policeman {TTHIN %4
®, 2000g 2 TED, 8570 cell pellet ZHI4],
7 v a = VRFNT TRk Epon @, HEUIR 2§
Y9 rBL0 s = BRI TRy LB LT

ARG ST

BRI 4 # A i, TD 10 3B (AR
T 1 x10° fi/ml OfifEEER % Iml iz, 5
AR, RHEBILE 2 O THE ST THE
U, #1212 AHicidic petri dish (Falcon 3001)
FREOMMIFER % 2ml 1z, HEWILmEE T H
TARMT, BRMERE YL, ERSS
LT ey b, MBI 2 EE L.
5. ZBAESN

SEUBIERRC S A MM % 0 v 2 R (0.06 pg/ml) &
& B ITHY 4 R, 0.259 trypsin 1T CHIED % M
e, RSRALTE, R (2 % 2 —ov : BEER=3; 1 vol/vol)
%, TEREHBEARVER, Giemsa Yuff%is i,
TRA ORI % S0 SEIE L, DL
6. ERETMBIEEER

Ao vyt k b1z BALBfc gk x —
F =9 28R, 35 L 8 Kaufman and Lichtenauer
DTFEPICE b s ilf %36 2 72 - 121 sylian golden
hamster (> cheek pouch jz 1 x 107 [HDHEE % phos-
phate buffered saline JCER¥E U EEE L7z,
7. HELEHRER

7-1) glucose 6- phosphate dehydrogenase (G6PD)
OUR-10 #upazs & e, 10% fetal bovine serum 7
71 Eagles minimum essential medium (¢ TE#Hw 3
Hela fifs CkHARMIERNSH, MR ey & —
X b AF) O cell pellet % 1mM EDTA 15X IF ImM
B-mercaptoethanol %2Z¢p 10 mM Tris-HCI buffer,
PH75 Lt dickErr 4L, T 13000g, 30 4
Ol L% 7.5% RV 72 U078 FF 42 22 8
RIKENTU, FolRRE L

7-2) alkaline phosphatase (Al-p)

[EF M L0 OUR-10 MO cEo A~ b X
b Morton, #9TT Al-p 2HIHL, ik h30%
~70%7 % b T TWT 5 3E 218, Che 20mM
Tris-HCI buffer pH 7.9 12 UIRBF L, Ch el
FEMSE U T4 VYA LI OFBIRED 5
YIEBR Y 77 U7 R N RERET ABRIKEIT
X OOMEL, EEHOKREIZEE S LT a-naphthylic
acid phosphate % vy, Fast blue BB salt [ THg
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HEEIL o2 295 (H & E, x100).
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iRk L 0F OUR-10 fifuk bihiish s Alp
OMEESKIR. 135X 2; R Al-p, E%J’ﬁ ik
Al-p, [IF%i35 X ¢F Kasahara isozyme 2538 541 5.
3; OUR-10 #ifuod Al-p, KEarvk@hlisice EF%

GG EPEDS) T & Kasahara isozyme DE[ITA &
5%, 4; OUR-10 g2 1 mM dibutyryl cyclic
AMP 52389 % &, KEIH 3 TAHLN S FOIEMH
(b 2 e P

Fig. 12. 7-GTP 1 4 »fE5kENE; 1, 1
s 2, SRR 5 3 OUR-
10 e ; 4 EFAF 235X 0° 3 DR
REAES ()UR 10 O g 2K %
5 { 7RI
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BUDBHHBICE 1z,

7-3 r-glutamyl transpeptidase (y-GTP)

AR L ORERIE L DO r-GTP Ot L 5w
VT2 YNT R EF g S EREKEIRIC OV TIRAR
LEIMTTHRBRLUIZEBYTH B,

7-4) lactic dehydrogenase (LDH)

IR s b NN & b 0 LDH BERIERE
G6PD  rAMOFHRICL HIERL, 74 V¥4 a1
08% ER» V%2 EHLI: LDH Isozyme-Test kit
T KXo B L, ROBoo ER
BECS 210 yovw bR%F+F—TTC, 550nm 2T
densitometry % %5 20 EIE L 7.

8. HLA /=

Ficoll-Conray it X b3 L7z BB ORMEMY >
2SR, 73 B INC 0.259 trypsin ([T TBAEEL 72 OUR-10
Wi C Terasaki and MacClelland @5 12
X b HLA EOHB R s 7.

® 2

1. BERBE KU REBRRMNE S

BHEBEIATE TH Hikid Fig. 5 R T & 5 2 EEBIR,
& BV REERCEYS 5 LR ERERESE LN,
ZOEML BFTH- 1. 2BREIEICIZIZE full sheet
DIREEE 72 Y, —ITIXd CIC piling up O b &
Btz 3B 0.25%, trypsin (T THIBLE % #
B UDBEES, 250 TD40 ks gL &
25 2 HEHRZ T TIAIRS ORISR & i A &
U, 4 BBEIZZ3E5E4 monolayer OYREEE /2 b,
WL BEGThH-7. 20BN 1IERC1EDHET
BREOT I, HEOERICIERCERLZE(LD2
W E, FTCBARREE 22T &5 L28HH (110
£) ZEEL, BRI ZDONAL REBICESTH
%. Fig. 6-1,6-2 12145 H B OB R L3,
KIS A8, — IR, HieER B B IR ORI
BEU A LEERIETD b, B RSB NMER 10
HHviENUEET 5. PAS Jufaic T, Sudan
MEE THRIREN L —FBEEN 28 )iz, BTH
MEENOIMBEENI : oy B 7B OHEED
Jalk D HBNE L A BN, FIBTEEOBWVERND
HEIN%. MEEO—izid microvilli KELILIZ
BEZE» b5 D8, desmosome (T L A HfafiEA
A 6kt (Fig. 7).
2. HEELAENEERD

4 » A BETI3681ER, 120 B ORI T332
& HE s,
3. F@ikoiT

HEBIREL20 B H O E A O 2 Fig. 8 1T

v 1B - OUR-10 961

YD, BfafhE 39~40 e~ FRAEL TV B
B2/ 5 &, COE2 SFEEMEORED,
Fig. 9-1,9-2 ity R"¢&sh, DB 3@ EFH1E
@ non-rondom loss &% bz (LOIEEKDE
{td rondom g & DT, HETAEIRTIEW). 20
B HBIC BT -1z 50T T HRED FERBE
75 BEafdE 39~40 2H 9 2 MEOHEPR00EL
U, 2~8 AR REEREEE T 5 HlE) P08
g A EEZR LI
4. RIEVHE

OUR-10 % nude mouse |[ZH#87 5 & Blfitk 7~
14 [ BB Rk D IR % RTh8, UBAR
WGREZ X U3~ 4B TRAIHEET 5. C OB
nude mouse {Z cyclophosphamide OF# HR0KED
XHBH 2B > THRAKETH -T2, NEAZ—D
cheek pouch 13 MELH 1 B CTEY 8 mm OEH
BRARE B, MUFT R Fig. 10 O 5 1i—3BHskfE
BRI OS2SR % 5 2 2 AR ETE 2R U,
C O  BEAK 3ER R LI
5. HE{bFEEE

5-1) G6PD

OUR-10 @ %> G6PD 11 Hela iz 3> AR
BEOL D, ®Y) T VT ERF 4 R EEEE
TR bickEi xh, BAElEHEINT.

3-2) Al-p

Fig. 11 R 2R LI, HSRHEEO Alp 3
FU3s k ¢f Kasahara isozyme 28U T2, Ly
L OUR-10 #EfEH> 5 A0 KBIERIC & & X
AEOF Alp pSflHEIN, &, R &
Kasahara isozyme (DFFRIC X THWEEELA
Lz, Az OUR-10 % 1mM, dibutyryl cyclic
AMP 3 b iUz Ch EOT Alp R D
L, REBHIC OFFEIE Kasahara isozyme (DFRHIT
KBS AR UTHIIN S X S weibu .

5-3) r-GTP

BRI CRIERE, RS, ERFOr-GTP
BRI BEED T Lin b HRE isozyme A
ENAGEDDH BT LIIARERE ST W TEFHRLIZ
3, HISEHER: 5 i OUR-10 #ilgOWI s §
COBHKEICE $759 7-GTP isozyme 3 ah
7z (Fig. 2).

5-4) LDH

LDH isozyme (D¢ % — 213, LDH 1-LDH 5 DI
1w, HSERREL T 20.0, 24.0, 24.5, 21.1, 10.3% T
h, OUR-10 st 24.0, 28.3, 25.7, 15.8, 6.1%
CHEEB Ut 2 — R U Tz BIRICHRE LT
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v FIERERE TR 40.7, 33.6, 17.4 6.6, 1.79%, HelLa
ML 6.6,25.0,32.5,29.9,6.0 + 2h#Fh OUR-
10D L I3 &5t g — v 2B U
6. HLA HiE

FEFID kMM ) > vsk HLA FUEI A2, 11; BS,
40, T» H OUR-10 ks & A UHIERE 2R LI

% 5

1952 £ Gey it & b b b BN Hela i
EUTRIN S NTLEE, 4R £ Cr MNEMIEORLHR
HRIDZROMEBCL VBEALNTER. Z2LTII75
JERTT American Tissue Type Culture Collection
WERINTV S & AR mabk s3I d 2L T
BY, oo BRIV E ZICEE ORI
IR TV A & b JEEMIERED G Da &b D
PZICRETATHSS. LrLUEBSEHE 1Tk
Tz S e M EIE OB RSB $ TR RS
Bred, 197949 ABE, EEORAHEATIE, &
ot KU-2,12 NRC-1219 45k ¢ HGEp-11 (D 3
BT X9, ARSI TRI IR/l
LWL Dohd 350, RN Z OMEIC D& & LK
HINTWVWA HD3ET Hoehn and Schroeder?® (T
X ¥ It NC65 10 -THBE TR
AN «
I THAHME RS SORAE K g, %
i3, 1R RIS X 50D ERKMR L Tz & RE S 1
TW5. HBZEORN LTz OUR-10 (385 pC 2 OB
HBEMLTHD, $7c Hayflick R LTI LA5H
INTVA L DI, IFEMERI2Y A2 ORI
BRATRETH 5 L OWEZEEILTED A2 5
i, TTIEROEIICHRV TR REBICH S
ABNA. LbLDE I SHRIEEZEBT, 2¥OK
S Z OO BROREETH 505, FIcEd
R T dH s, REPDIRINEZDHEELTO
v =X AR, @EERENCE AR, ORE
BRI 2FEE, OBBINBRAD 4205 5hTn
%93, LIF OUR-10 125 % £ 4 15 2% - T%
B TAIZN. «

1. Y—h—icXsEE

® ’B

BRI TR E L W RETAEBEZAD
NTV5Y, BRMBEEEOHEN B EECH
UTZHBRIEIC & 5 41 % microvilli & P/ E DD
BOBETHD, 0L 5 RHFEO—HIITMIEIC
BOTEDONA EINTLA®, OUR-10 itk
FH ORI & 5 N2 03, Ml O —$Ri2 i3 microvilli

3% 19804F

PEEah, hEEERAEREREBRL NS, KU-2,
NRC-12 i zh#Fhe ok 5 sHMigaiss 2z Ohk
DOEFED 1 DOBEHE LTV 5.

@ R, sl

BEfmlE D 3 oG, BRSO B A
HILADS, Tt ABRGBHEIRTD T = VEESR,
WBLEREICE 5 HCG EEDL 57 EbIl -0
BRETBVENSTEL2RZRNTHS 5. Bl
JEEDO—HOFA TV R e E=F, Loy, /85
kRUVE L I E OREENTED L NAEED DS, =
DO THNISEOTH Y, ERZHKNICT A MRS
o T ur 25 o L URRHEE R RS EREED
HBHETEBASNTIRNADBHELTENE O TCIRE
{, TOXD s, LMBOHRZAET I &
BB T, KU-2, 58X HGEp-l 13z ) 2R
TFUREERAETACEpLERREEREINT
WA R DD TEE, »ORENSHITHSS.

DO EEIIEBCEINIHBREED, BB
TZRBBIO & b BRSO RSN o R 2,
Alp & 7-GPT %< —n—: UTHE28AT..
NoDOEMIZT TITE 2| OB L E 3 itk T
BRLTIE Y Th 5.

OUR-10 #ifIC AT AL D 22DV — 47 —D K
EERIE, Alp IELTIZEECE 0 B
Rz -7z isozyme ~D L A5 N0 DD
7, r-GTP EZORE UCBME T YR (C
DEFRDON ORI ONWTIRSER I S IKRET 5
DEUZHB) 75 7-GTP BPREFL OB E 2HRT
X1z, DT &z OUR-10 oOEMmAEsE»RET
5100 TH 5 EEA TV, Iz3s LDH isozyme
pattern [ZIERBHER S 13RT 0, T ESEESICHE
LU Tz pattern 22U TN 3705, AR OBEED
pattern [ZFE—HIIGICBONTHRBERLE 2 DAS EE
B9 A EPBHLNTHE HE, MIEORRDOREDR
LU AN EDEEDNA.

® etk ‘

BERICEMIE BT 5 v — v~ RELEAs 1
TN O THERE OFHEE s {, H8T5.

@ HEENEE

FABEBSHETINE, BITHRET 5 EEER
WEDEET D L LT TICE CAIB AT G, BT
COBERZHFAL, 51 >0EMARLENEL, %
FEOE—BEFD Y Lo RemiB 2 ERHL, 0%
MIEE 2T 2 2 b, ZOEKMIEORNR2HE
EITDENARETH A 5. OUR-10 {2 TIZER
7 OREERHPOBETH Y, WFNHERID T
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W|E LI, .
2. EHEMENCE AEE

OUR-10 (3 EHmBum RREES 2 6 U S35
MEINTHETH H, Sautham DE#EC Thifch
REMIBE LTRD 52 LR TR, 2IER
BRRRT 5 EEERBORA, HEPEEL ALV
Hick s, U LOUR-10 ORHERE Fig. 3 i T
U1z & 5 i AIRMIGZIER BERE & 3L RRER %
FHLTBY, FIHBEMNCAT L ERBRENICGE
BRCHEIET 5 4 1 S Ci2zd, ERBRERZEH
UDoWiET 288 Ch 5. BB L ToBPIIE
BRSNS & £ 1 0T H1E LI W iEl: 2 8
BHRLUTEET A2 EITERND, IR IzfRE
TR & BISLEE >  A T OUR-10 (3BT
HE U TH 2 EEZA TV S, e PEREBK
BB PEBUE LRSS CALN S FRRENEIZ
AR L 7o BB T & 725 7-GPT isozyme (355
s CGRIEE).

3. BEBMCI AT

Tifes b REREOBRIIEVB N L INLX—F 7
v 21k OUR-10 3IFEHERBET B »712h5, hamster
cheek pouch 1ZIZEHIBORIC tumor KL, M
REERCHET 2 88 s L0 R 21572,

(4) BB

B DIZIED 2005 13 OUR-10 OB abasS
KERETHC LI AAETH S, UL OUR-10
BA7e 4 S RIS DIEBMIE TS S MR L D
HENBBRINTED, FLEDbDTEREODLIC
BEFCGHEMET ARBERIINE K- TV 5. IH5IRED
RN ERE & & L icROPR AT, XY K
BB DT B 5N 50, s ki
$, ERHRBO—E, L ORWSEEICL hELN
1ZHIT 3 700, 72 full sheet DIREETIZ B
OFRED 1 >OHE & I3 piling up DA ED
ahs. PLEDX 5z h5 3 OUR-10 (de b EH
KR 2O § O EIEL T XM TH 5 EEALS
ns.

LEDNT &7k 512 OUR-10 e b B0 B
KRR, ELERICHL IR AN EDEEL
T3 D, BolPR CRIBEE 72 - T % HeLa fljd
DEALD BIREMEIC DU X BT DT H 720 2829,
HeLa fijs¥E1l:, G6PD D phenotype »3 A #l!
THA &, Alp Pk Al-p 289, FEHRIC
BREETA VYA L oBTHCEW, BLIHLA ff
B A3, 28; BW 35, —, 2320 LT HADPW,
OUR-10 3z DWW Ed 5 AT Hela MO
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