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We have prepared a mouse monoclonal antibody (mAb) K2.7 (IgG3) by immunizing mice
with renal cancer cell (RCC) line OS-RC-2. In a serological analysis by protein A assay, 25 out
of 31 RCC lines reacted with the mAb K2.7 but none of the 50 other cell lines from different
organs except for 2 cell lines did. In immunohistological analysis by indirect immunoperoxidase
assay, 66 out of 72 renal cancer tissues showed positive staining. Metastatic lesions of renal
cancers also reacted similarly to the primary lesion. Some restricted normal tissues including
tubules of normal kidney showed positive staining. Specific antitumor activities of mAb K2.7
against RCC lines were investigated in vitro by complement dependent cytotoxicity (CDC) and
antibody dependent cell mediated cytotoxicity (ADCC) assays. In CDC assay, all of the 9 RCC
lines were killed by mAb K2.7 and normal human serum, and killing activities of mAb K2.7
presumably depend on the number of antibody molecules bound to the cell surface. Sera from 9
patients with renal cancers including low and high stages showed the same killing activities to 3

RCC lines as normal human serum. In the ADGC assay, peripheral leukocytes (PBLs) from 4
healthy donors showed strong killing activities to RCC lines. Killing activity differed with the
individual. PBLs from the same 9 patients as in the CDC assay showed significantly positive
killing activity against 3 RCC lines. These findings suggest the usefulness of mAb K2.7 for the

specific immunotherapy of renal cancer.

(Acta Urol. Jpn. 38: 1325-1331, 1992)
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(complement dependent cytotoxicity, CDG) &#i

e

Rt fEE el (antibody dependent cell me-
diated cytotoxicity, ADCC) *ALTfThbh 5
(Fig. 1). mAb @ isotype (IgM, IgGl, IgG2a,
I1gG2b, 1gG3) DT, 1gG3 mAb (Lfid isoty-
pe ® mAb IZHLT CDC & ADCC OWZ#AN
LTHEEDRY Lo L, BREEFEEYTI 52T
IgG3 mAb WIEMICHERTHD & Bbhb. HFED
FERRIGA T, malignant melanoma® % neuro-
blastoma?® DOEFEC 1gG3 mAb 2{FHAL, TOH
ik sRE I Tn 5%,

4], bivbiud B EMEk OS-RC-2 & &
ZLTxbhtc mAb K27 (IgG3)? ohlEEEN
%, BEEfRAak (RCC #) wids CDC &
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Fig. 1" Scheme of mechanisms of antitumor

effect.  Specific antitumor effects of
mAb are mediated by GDC and ADCC.

ADCC B2\ THE L.
wmHEEF &
RN - BRI, K32 Dr. Old (the

Laboratory of Human Cancer Immunology, Me-
morial Sloan-Kettering Cancer Center, New
York) 2b %27, OS-RC-2 ¢Fpv ) —Xflla
Hixbhbh A Bz Ui,

IME%AMHT - 2R MEKIC protein A TS ¥
7o indicator cell %\ 7z protein A (PA) mixed
hemadsorption assay® {ZT{J-%. Terasaki mi-
croplate Wlifakka %, —IWRssEsiidse 10pl
Mz B T4OHH RS &%, D FiIC indicator cell
X 4053 HIC. % rosette formation % BAMEE T IC
ME LT

mAb K2.7 OfERL : OS-RC-2 % BALB/c <7 &
CRIEL, ToOPMIlEE: NS-1 MM L.
clone @ screening (¥ OS-RC-2 xf$+% PA
assay {ZTHT - 7e?.

ST - FMB IUERE b 2 5hics

IEHER R L OB RIER R L, —80°C TR#E
L. iEEIK % cold acetone itbiz% para-
formaldehyde 12 T1043 &% L, Vectastain ABC
kit (Vector Lab. Burlingam, CA) ¥ 7zi% peroxi-
dase #EAEH~v A Ig (DAKO Corp., Santa
Barbara, CA) *Z )k k& LTAV:# indirect
immunoperoxidase % i\ 7o,

ADCC & : & MR Y v <% (PBL) i% lympho-
cyte separating medium 2 X b 3@ te. Cr-51
T 7~ SRR, HREhi: mAb K27 &
PBL #{E#& L, 96/X® microplate 2T 4 i kLs%
%, TORELEOHSENYIIE LY cytotoxicity
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AEHL.

CDC ik : 854 )A Terasaki microplate T—
WtsEE%, W L% mAb K27 #f0%, 37°C T45
SHERG SR E, IOEFERLCe P OFEL ML
37°C T 4 523 L7z, methanol TIOZHIEEL,
Giemsa B CHf Lich & Ml Bz, % cyto-
toxicity & A L.

] g

PA assay %\ IcMlEFEMFERIC LIS mAb K
27 OFREOCHYT | e EEMRKCKTS mAb

K2.7 oKitE% PA assay W TH#E L. 31 %o
RCC D 5 H25%8k (B1%) NG LTz, LasL, fi

TEARESk O BRSO 5 b 28k (4%) DHEIK
ELke. ®ERE LTHW: OS-RC-2 DHR#EE L
H ME3L L7z Epstein-Barr virus transformed B cell
LB RUE Lish -7z (Table 2).

RICHEBEOENTZ X b mAb K27 OFE#EOR
W1 BAEYIH % cold asetone ¥ 7213 2% parafor-
maldehyde CEE L. EERBSCOVTL, BR
&, ¥, T, Fallopian tube, X4, /N, 5,
K¥p, foreskin ERIST 5%, * hBl Ao EEK
BEIRIG Lich -t (Table 2). BAG T, B5
12607668 (92%) HBEHTH »7- (Table 3). low
grade, high grade IZBAfh7x i3 & A & DIEGINEH
TH-te. MBEERECOEN T, BED 1 floRBk:
TH -t (Table 3).

CDC #E#: 1180 RCC Bucsxt+% mAb K2.7
DRIGH% PA assay THEFMCHIT2E, 9
I TH D, 2Bz TH -1 Bk KT
11, AMRaNHTEORIGOBEN R -1 (Fig.
2A). % biEY AV CDC S5 &,
MEFHNC M TH -7 9B R 2 h, BETH--
BRI I heh ot BERI9BkCKT 5 CDC
T MEROFTC L A RIBOM X & HELE
(Fig. 2B). BRlEs LUOHTRL T 9 AloBESR
FoMmFEx Avic CDC k% 3 #ko RCC Hieo
WORRE L7, IERG e b fliE% positive control i
RAvic. 9 I NToOBEREOMBILIER ¢ » IE
L RBEOYTIBEEMS: %R Lz (Fig. 3).

ADGC ¥ ¥PIE¥ e b PBL %\ T OS-
RC-2 # WM L, mAb K2.7 OFGRELK
L. Fig. 4 @2 & <& mAb K2.7 5 pg/ml w T
LR HEEES 2 R, fitko LT, RCC &
BEIhiehr ok, DTz olEE4 B\ T ADCC
HEEE B L. 4B DFEHe + PBL © ADCC
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Table 1. Reactivities of mAb K2.7 with human cell lines by protein A assay.

Cell lines

L e
Reactivities

Renal (31)"
SK-RC-1, 6, 7, 9, 18, 28, 29, 39, 42, 44,
45, 47, 48, 49, 52, 56, 59, 61, 62
OS-RC-2, 3, 4,5, 6,7, 8 9
OUR-10, A498, ACHN, Caki-1
Bladder (5)
639V, RT4, 253], 647V, T24
Melanoma (7)
SK-MEL-23, 28, 31, 33, 37, 173, MeWo
Colon (5)
HT29, SW403, SW1116, M7609, CaCO,
Lung (7)

0000000CGOCGOS
000000000
00000000
0000

00000
CO0O000O0O0

[oNoNoNoX |

HLC-1, KNS-62, SK-LU1, QG-90, PC-1, LUCI-3, LUCI-l10 OO OO O 0O

Astrocytoma (5)

SK-MG-1, 3, 4, U251MG, U173MG
Gastric (4)

NUGC-2, 3, 4, MKN-1
Ovary (3)

OV3, OV6, 2774
Uterus & Cervical (2)

UT2, ME180
Pancreas (3)

Panc-1, Paca-2, Aspc-l
Prostate (1)

PC-3
Breast (2)

MCF7, BT-20
Hematologic (5)

Daudi, MOLT-4, HPB-ALL, Jl11, EBV-B®

Fibroblast (1)
WwI-38

0000

0000

00 ®

4 Reactivities are as follows : @, positive ; O, negative.

Number of cell lines tested.

¢ EBV transformed B cells of the donor of OS-RC-2.

EMATH~<Dc, Table 4 ©DZ & PA assay iIZT
¢ RIS LT SK-RC-18, -7, -56 i3 LC, mAb K
2.7 B HUEETEE R R L. Lirl, ADCC &
Pk S IXEGHTENSED bR, PA assay ©T
mAb K27 OREHHEEMh -7z RCC HRcH LT
2 ADCC &1 53h 7. ¥, CDC xR
U7 9 BB EAEZ® PBL #HWT, 3#O R-
CC ¥ (SK-RC-7, -56, -18) w45 ADCC i
BRI Ute. BEBRRETCBIfR7e < 9 BT~ COER
& ADCC BEiaiR L. %7, ADCC ki
EEADBE L ARCEFEcErBobhic (Ta-
ble 5).

% %=

mAb K27 (IgG3) ERER IVEBELED
gk AEOBEREALRIGLY, FREFBEC

WTEAEShEEROAERIG L. mAbDK 27 D
FIEEERY, in vitro T RCC ikt CDC
EM & ADCCIEMI THRES Lc. EF e PMEEC
11 PBL T mAb K2.7 {3 RCC Hefiz i
AEThH-T. Eie, BEBZOMBEXL PBL L
BRI BEALAREOE LR L. &
IR LCHIES R A Lic mAb i, £XK
WE IR, SRIObhbhOFERL D, mAb
K27 B moEgsiasims oA i s h
5.

WEHEWE, TUBReHERLE Y mAb KEAT
B L7, mAb FDLDONERROREREN L
TERT A PESE L, CDC & ADCC %4+ LT
Fhhn., ThbORBEREEEY 5 57D,
fx DEMPBETHS. E—CEELI LR, Ig
isotype TH5H. —gic, IgM i CDC EdEaRT
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Table 2. Reactivities of mAb K2.7 with normal

human tissues by indirect

peroxidase staining.

immuno-

Tissues Reactivities” Tissues Reactivities*
Kidney Thymus O

Glomerulus O Thyroid O

Tubule [ ] Parotis gland O
Prostate O Breast O
Ureter O Lung O
Bladder O Esophagus O
Testis [ ] Stomach ®
Uterus Colon [ ]

Cervix O Pancreas O

Endometrium O Liver O

Myometrium [ ] Spleen O
Fallopian tube [ ] Adrenal gland O
Placenta O Skin O
Cerebrum ® Foreskin [ ]
Cerebellum ®

2 Reactivities are as follows : @, positive ; O, negative.

1%

199242

Table 3. Reactivities of mAb K2.7 with human
tumors by indirect immunoperoxidase

staining.
Tumors Reactivities®
Kidney 66/72
Bladder 0/ 9
Prostate 0/ 6
Breast o/10
Lung 0/ 5
Stomach 1/15
Colon 0/ 6
Liver 0/ 3
Larynx o/ 3
Uterus 0/ 1
Cholecyst 0/ 1
Nerve 0/ 1

* Number of specimens with
positive staining/number of
specimens tested.
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Antibody concentration  (ug/ml) Antibody concentration (ug/mi)
Targets .
®—@ SK-RC-7 O0—0 SK-RC-18 ®-4 SK-RC-56
0-0 SK-RC-29 &—4 SK-RC-39 &-w SK-RC-49
&4 SK-RC-47 &--8 SK-RC-45 &—& SK-RC-§I
D—0 SK-RC-41 D=4 SK-RC-52
Fig. 2. A, reactivities of mAb K2.7 with RCC cell lines by protein A assay. Nine cell

lines reacted with mAb K2.7, but 2 cell lines did not.
cytotoxicity assay of mAb K2.7 and human normal serum.

B, complement dependent
Cell lines reactive

with mAb K2.7 were killed. The killing activity of mAb K2.7 against the cell
lines was correlated with the reactivity in the serological assay.

75, ADCC FEPEIR Siabe,

Scholz LY, Y oli-

gosaccharide [+ % mAb BR55-2 (IgG3) o
isotype variant %, L, CDC & ADCC DiE#:
H bR L. LT, 1gG3 & IgG2a 234
WIERE R LI E 5 LAcP. Welt 58, Hellstrom
59% Cheresh 59/ malignant melanoma [¥:li
YR TH B ganglioside GD3 i+ 5 IgG3 mAb
#{E L, malignant melanoma &% LC CDC &
ADCC DiEtkS X OB RBRCHIBHAROH2 =

EXE LA, Welt B33, ER25EHOMD iso-
type (IgGl, IgG2a, IgG2b) DdmAb 1% 57 <
CDC {E R I ol b itz kX b, 1gG3
mAb (BB RAERE LT 5 5 2 THH; isotype
ThhHiErbhb B EBEARC L, HE
EEWMOBTHD. Welt H® 13 GD3 it 5
mAb R24 ©» CDC ¢ ADCC DEfk%228kd ma-
lignant melanoma 2 WT/HE L. CDC &
ADCC DiEtk: & PRSI OB LA B L,
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Fig. 3. Complement dependent cytotoxicity assay of mAb K2.7 and sera from 9 patients
with renal cancers to 3 RCC cell lines. Human normal serum was used as a
positive control. All 9 patients had the same killing activity against each target
as a positive control.
Table 4. ADCC activities of PBLs from 4

60
Target : SK-RC-7
Ab: K27
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Fig. 4. Antibody dependent cell-mediated

cytotoxicity assay of mAb K2.7 and
PBL from a healthy donor. The opti-
mal dose of mAb K2.7 was 5 pg/ml.

HB—FRL EobithhES Lic\ LA S his
Mot bhbhOR Ty, MFFINCHAE
KA L\ MERaRkIE ¥ CDC & ADCC %4 LT
Rt

A—offakc & LTREARS L UBERESED
ADCC EfizEAMcZRDdbhiz. ADCC i
PR RET BB AL, —#IC Ficoll gradient 12T

healthy donors to renal cell lines

% cytotoxicity
Effector cells from 4 healthy donors

Targets
1 2 3 4
SK-RC-18  81*( 2)® 56 (4 39 (8 ND
-7 79 (19) 63 (9) 41 (120 42 (10)
56 63 (8) 62 (8 76 (25) 47 (3)
29 36 (2) ND* ND ND
49 12 (1) ND ND ND
122 (12) ND ND ND

® % cytotoxicity at effector/target ratio 100. Concentra-

tion of mAb K2.7 was 5 ug/ml.
b 9% cytotoxicity of PBL alone without mAb K2.7.
° Not done.

FgMA 5 effector $ifak7HELC\»%. Ortaldo
511, GD3 wx+ 5 IgG3 mAb MB3.6 &AW
TR S4B Uil 4 O effector #ifaD ADCC
TEHEERE L., RLEEAHE - I DIk large
granular lymphocyte (LGL) T b, monocyte
TS GED bhish - EBE Lz, ¥,
chondroitin sulfate proteoglycan ¢ core protein
st % IgG2a mAb 9. 2. 27 I I,
2139 LGL O&pt ADCC &R Lichs, MB3.6
CHLEDOEMIIE, -7z, oz kX, Ficoll
gradient [ CREM X v HHE S hic effector MR
o LGL o lE»N ADCC EhvELETH0LE
xbhb.
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Table 5. ADCC activities of PBLs from 9 pa-
tients of renal cancers to renal cell
lines.
% cytotoxicity
Patients Robson Targers
stages  gK-RC-7 -56 -18
1 Nb 23°( 6)® 43 (20) 33 (17)
2 1 66 (7) 57 (17) 44 (4
3 1 49 (17) 53 (16) 39 ( 5)
4 1 49 (17) 30 (7) 31 (4)
5 b 52 (1) 49 (2 38 (1)
6 1 50 (2) 54 (6 53 (4
7 1 87 (15) 88 (54) 82 (15)
8 Ma 62 (6 79 37) 50 (11)
9 1 62 (20) 71 (35 66 (32)

® See Table 4, Footnote a.
Y Sec Table 4, Footnote b.

W X 2 EERARIRERTY 52T, FECER
THDHZ LEBEHFOME ¥ 70K E MR A
ALUC, MBkAE LS B0 E 55T H%. Oltaldo
B3 4 £ malignant melanoma B#H O ADCC
EHEARAN, 2ACHESHBEEER LRSI LRE
Lich, 4B 2V TOBKNERAIARETHS. ¥
#z, Hellstrom 59 %, #{TL 7 malignant mela-
noma BETIE ADCC FHHNRD LRI, T &
e, bivbhof B T, TN TOFBEERT
ADCC EMZZDICH, ThboMEIEOMET
I omEMEFD LGL OIERP R 501 Li
. i, EAHKRAL OETLEBERESELA R
¥, ADCC EMYFRIRVEENEETH O1LL
hicu. 202 SBLTiE, Bl HERAOKRR L
<hb5. CDC LU, BEME-T CDC
A LUTHBAGESR IR EOEE X AL s v
T, bhbhOERY LR T5 2 L TE R\,
LA L, 4EObhbhOFERL D mAb K2.7 1358
BBEZ TR\ T,, CDC & ADGC #4+ LT RCC
B RTZEDBL LD, BRESEEAITY S
2 CHEFHRTHS LB 5.

mAb F¥BEHRIEAT 5B A IEECEELRC i3,
ERE T 5 5 IEEARAMN O BUR O BB O T —i:
OBEEYBETH ETHA. Iediebil, HxDfE
FOBBAMTONIERE BERELEBHTOME
B ¥, A—BEOBEMNTOMx oM TOR
BEL, —E— T DT, BERTT 3 RN
BAOHEREYTANS Z LR BROFI A BET S
MHHTHL. WAL, —Bac BRI T —
xR L, AN FURORBE T —
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THHZEDNB. LT, Bbs L OEMICER
#WEIFIET S mAb MNEAETHBA, TICIRBR
Hh bl i o Fiexd 5 IgG3 mAb LoD
BeEMrEERS. ¥1, HEENDRL, CDC®
ADCC hE i HiffE &M BIcE Lic\ e
LTI, AEAlOREEYED Bk &l
HED IL-2 LofHic ks ADCC EiEoRE?
WA TCRTS mAb Oftc kb CDC
EVE ORI e piEL bR, SHROWRBETDH
3.

¥ E3

mAb K2.7 & X 5B+ 5 B R e ERE
DT ~DHAAR L LT, BBtk T 55
BB R L.

1. IgG3 isotype TH% mAb K2.7 (1B FR
Bk X R R 092% OfEF & KIE L.

2. BEAISLOMER LU PBL T mAb K2.7
11.CDC & ADCC %4 L CBEMatke L
3. IFIOFBBEENLDOMER X PBL LEF
AERBED CDC & ADCC HFEix o,

4. BEOEKRFICEFELL, TXCOHEEE
BB R R T,

5. PUBREES LBk oMRE LofRE
ZHABY LA

5k, AMRO—BIEEEBATRYRSE: [ETEHA
OF U OIREROMRBICET 2] IR-2105 R (€
77— ABRIC X 3 BEERAEFRICET AHRE) 0
ARG 12,

X [
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