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Cytotoxicity Inhibition AssaylZ X %
a0 T 3EBEDMEPEREREDKRET

Tumor-associated Antigens in the Sera from Patients

with Lung Cancer and from Those with Other Cancers

Detected by Cytotoxicity Inhibition Assay.
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Table 1. Characterization of CSLEX 1 antibody.

Epitope : Sialosyl-Lewis*
Immunogen : Stomach cancer
Ig class : IgM

Reactivity to cells :
Normal blood cells

- T cells 0/110
B cells 0/ 55
Granulocytes 20/ 20
Platelets 0/ 15
Pooled red cells

A (=)
B ()
0] (=)

Leukemia/lymphoma lines
T cell 0/4
B cell 0/4
HL-60 (+)
U 937 (+)

Cancer cell lines
Stomach ca. 2/6
Colon ca. 5/7
Breast ca. 2/3

Lung ca. cell lines

PC-1 (+)
PC-3 (+)
PC-6 (=)
PC-7 (=)
PC-8 (=)
PC-9 (+)
PC-10 (=)
PC-12 (=)
PC-13 (=)
PC-14 (—)
QG 56 (+)
A 549 (=)
K 7610 (=)
SK-Lu-1 (=)
A 427 (=)
Ca-lu-1 (=)
Esophageal ca. lines 1/2
Liver ca. line 0/1

Bladder ca. lines 0/2

Table 3. Characterization of TT 3 antibody.

Epitope : Unknown
Immunogen : Lung cancer
Ig class : IgM

Reactivity to cells :
Normal blood cells :

T cells 0/105
B cells 0/ 21
Monocytes 0/ 19
Granulocytes 22/ 22
Platelets 0/ 9
Pooled red cells

A (=)

B (=)

(8] (—)

Leukemia/lymphoma lines
T cell 1/3
B cell 0/2
CALL 0/2
HL-60 (+)
U 937 (=)
Cancer cell lines :

Stomach ca. 4/6
Colon ca. 7/8
Pancreas ca. 1/1
Breadst ca. 3/5

Lung cancer cell lines :

PC-1 (=)
PC-3 (+)
PC-6 (—)
PC-7 (+)
PC-8 (=)
PC-9 (+)
PC-10 (=)
PC-12 (=)
PC-13 (=)
PC-14 (=)
QG 56 (+)
A 549 (—)
K 7610 (+)
SK-lu-1 (+)
A 427 (+)
Ca-Lu-1 (=)
Esophageal ca. lines 2/3
Melanoma lines 0/2
Ovarial ca. lines 1/2

Bladder ca. lines 1/2
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Table 2. Characterization of CLEX 5 atibody.

Epitope : Unknown
Immunogen : Stomach cancer
Ig class : IgM

Reactivity to cells :

Normal blood cells : Lung ca. cell lines :
T cells 0/105 PC-1 (=)
B cells 0/ 21 PC-3 (+)
monocytes 0/ 22 PC-6 (=)
Platelets 0/ 6 PC-7 (+)
Pooled red cells PC-8 (=)
A (=) PC-9 (+)
B (=) PC-10 (=)
0 (=) PC-12 (=)
Leukemia/lymphoma lines PC-13 (=)
T cell 1/3 PC-14 (—)
B cell 0/4 QG 56 (+)
CALL 0/2 A 549 (~)
HL-60 (+) K 7610 (+)
U937 (+) A 427 (+)
Cancer cell lines : SK-Lu-1 (=)
Stomach ca. 4/6 Ca-Lu-1 (=)
Colon ca. 5/7 Esophageal ca. lines 1/3
Parcreas ca. 1/1 Melanoma lines 0/2
Breast ca. 2/5 Ovarian ca. lines 1/2
Bladder ca. lines 0/2

TRMEREBL06, #EHIZTH-72, B
FREBIE, FRIRIRHL, GEOFEICEIFRL <,
EEERBBCIIBRBICEIRL <, BIESIREAL
72 REWBEL MR BIRZ <, E& L OB
BEexgE Lz,

B TIE 3EROMCAZ AW, 2 s 34
Dk (CSLEX1, CLEX5, TT3) itk %, %
nFnTable 1, 2, 3i1c"RL 72, CSLEX1i3,
Koprowski s D CA19-9 & (13 Lisomer T &%
% sialylated lawis*# 327 25K TH 3.
CLEX5 8 &L T T3bitk D epitope 3 AN T H %
%%, CLEX5/3, galactose## 2 A3 5 ik &
WHESH & FRER T 5 Y,

BB I35 13 4 T56°C30 D im#Eic X - CIEE)
fbL 72, #u i oo M B S B SRtk e

F ?dpromyelocytic leukemia cell lineT#h 2
HL-60% ¥ 8y fg & L T miicrocytotoxicity
test TR L 72, #ifAIZHLA-DRY A > 7'H
P KT {E (Pel-Freezett) # B v» 72, Cytot-
oxicityMH[ZEITHLA Y 4 &> 7 iIc# 0, cyto-
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Table 4, Criteria of Cytotoxicity Inhibition (CSLEX 1 antibody).

Antibody dilution | 1:1600 1:3200 1:6400 1:12800 1:25600 | Inhibition
Control + + + + - —
, _ - " — -
+ + - - - —
Serum tested
+ _ _ — — —
- - - ~ - +

Table 5. Frequency of natural cytotoxic antibody.

Number of

Group positive case %positive
Cancer of :

Lung 103 16 15.5
Adeno 46 7 15.2
Sq 30 6 20.0
Small 18 2 11.1
Large 7 1 14.3
Other 2 0 0

Stomach 66 13 19.7

Colon 20 3 15.0

Liver 18 5 27.8

Other 63 9 14.3

(C&‘;:‘l’)r 270 46 17.0

B w

Normal 100 14 14.0

lysis% &2 = L 72 fiA40% LL E % +, 10~40%
=+, 10%LL T2 —& L7z,

Wik ER OMCAIZK T 2 HRNOREKIZ L
RD Z & Tt b Al BB EE B ARPUR R E O T
12T, CIAIC L » TiTZe » 72, T e b bk
B 1= A= 54 4 B (HL -60) 1= % 3 % cytotoxicity
D, b, 18R KD T 2 FEAEURS
DFARD 5 IBEZ R, 2 b 5 IBENHAR(]
wl) & IEEE L 7o gk I iE 1 ul% Terasaki tray
owell TR L, 37°C2 B G%, BEayMAig
(1000/well) & A#L, Eioi@ D microcytotoxici-
ty test®17% - 72. Inhibition?#|%E!%, Table
4= CSLEX1HUADBI Zm L 7225, B IRED D H
7542 ¥ T4 T inhibition % A& X 7z MiE%E
inhibitionF& M & HIZE L 72,

7 B microcytotoxicity test & WCIANDH

Table 6. Frequencies of Cytotoxicity Inhibition.

Number | Monoclonal antibody used
Group of sera -
tested CLEX5 |CSLEX1| TT3
Cancer of :
lung 87 77.7% 49.4% 34.5%
adeno 39 79.5 56.4 43.6
sq 24 66.7 41.7 20.8
small 16 87.5 43.8 31.3
large 6 83.3 50.0 33.3
other 2 50.0 50.0 50.0
stomach 53 54.7 41.5 26.4
colon 17 70.6 52.9 41,2
liver 13 84.6 38.5 23.1
other 54 72.2 46.3 27.8
Cancer 224 70.5 46.4 30.8
(total) ’ : ’
Denien 86 29.1 70 | 105
liseases
Normal 82 25,6 6.1 9.8

B2 e 2 BT, BIERIEAENE
10041 DWW, Fl—FE T2 BEREL, BRED
—BEE LRIz,

s R

R pE = E Rk BIUEE % Table 512
R, BAeWRTIZ1T%, BYEREEREL8%, &
ERRBEIA% T, s 3BOMICHEFE LES
RBdlehr o, BRI OEEIC L BB
Wb LN Lol b, MIEEEENEE R
1= X % microcytotoxicity test? FEHLME1398%
TH o7z,

CIAIC k IR IEFT MR G EHEEIZX, 3 A&
OMCAIC k> THE% D, CLEX5IZx ¥ % PR
SEE I LE <, 50.5~87.5% %~ L TT3 T
L% <, 20.8~50.0% %7~ 7z (Table 6). ¥&&
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Fig. 1. Cytotoxicity Inhibition Assay Using Three Monoclonal Antibodies (Cancer «total>), Benign

diseases, and normal controls).
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Fig. 2. Cytotoxicity Inhibition Assay Using Three Monoclonal Antibodies (Various types of cancer).
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o3 CLEXS 70.5%, CSLEX1 46.4
%, TT3 30.8%ChH-7. Lr L EHEEB L
CEEBRCLCIABMER LA 54, & <12
CLEX5TIX30%55D3HETH - 72, % BCIAD
HBMEIZM% TH - 72,

CIAD A& % bk T ol L 72 (Fig.lds L o°
2). etk A5, CSLEX1DMEE91.3
% (1045)995%61) 2 CSLES D R 12 & % 11,
TT3ks ¥ 782.6% (691 H5741) i CSLEX1F5
Mol E /., ZBEESORET T, 12ITFE
BOBETH -7z,

E E
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FESL XL TLIK, & P DIEICKH T 52MCAZES
RAEDVIEL AT EbLD L )ick -7, LaL,
INFETE LN TOIRIZ, W62 DIEH
IR IEH AR & SO L, IERRTII L,
EICBIE LI 722 ik, 2TV R EE
THRIEBL 728515 MCAIZ, B D TFET
D MU RS 70 s UL g B B E D FESHBUR IS xS
BLDHENENITETH S,

BBV TIE, A F 723 2 OBEGUR D
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FKREEI»HDZ L3, G rommbLNT I,

VLR, WESHORERE B DAL O & B
WE 5T, EEFICBITSZOSETOHOHFL W
MBEDEHICIIOHITEL WL DI DH BV,

MEB A RET 2DIIEMBOREL D %05 4
DITY ey T A FTH LD, T, HEEHE
7ZIIHERRE OMESEORIGICHFEL TW5b, £ L
T, #FHEABIzZGal(galactose) & GIcNAc(N-
EH Bl 3 FEED, Bl
=>4 FEEDIC L - Ttype 1ZF 72i3type 212k5
ENB® ZHhizA, B, OH)BDATIZ
<, LewisBl T L EETH B, Lo L, 2NFEN
Le®* & Le*?isomer T & % LeX(X -antigen, X-
hapten ¥ 72 (2 X-determinant & L S b1 3) &
LeY(Y-hapten) (¥, M#ERIETII 2, v
w2 i 5 BY B EAESEPTIR T B .

X-hapteni¥, LNFPII (lacto-N-fucopenta-
ose I IZHEFN TV 2888 > L T, EEKT
glycolipidicfFET 3 Z LA L T8N, —
77, X-haptenlZ®t§ 2% £ < HDMCADHE S 11
FZIOMD O Z L IR 2L LD, iEr 0 B E
BTLo TV ARRBEL TELNZLDTH
5. LT, ZNb0bikE HOWEERPUREIC
& - TX-hapteniz & < ICIEHE MG GEER) Tl
*Tﬁﬂﬂ%ﬁ*ﬁfi}? EEBERMEICOMT S Z &L

IEN®, bintbnHCLEX5(:Gald% %

acetylglucosamine) D&%

7§T 5 BESHPUR %2 B8 3 2 HUK T & ) DERIER,

BIRME & 6L, 041, X-hapten
ML T3

Koprowski &Yz & - T18 & #1172 NS19-9%¢
Kixsialylated Le? % HUE (CA19-9) & L1, %=
DMBZWICIE BHI N TW B, bbbl
13, Z ?DisomerT#H Ssialylated Le*izxtd 2
CSLEX19iik #15722. = O¥E$EHLIRE 1L, mono-
sialo x-hapten& U CLIRT & ) BEE L EE <~ —
ATHDBEEZ LTI,

TT3HitRDEEF T % epitopeld, RIEND & = 5
T H 5755, Z D545 L X-hapten & 381
B ZN ZNHD 3 ODPURICIEL T 5
Z X, Wiy ERER, HL-60, PC-3(hfi
), PC-9(itiiE), QG-56 (ffifE) ocell line & K
G35 MlaEESIgMBE TH 52 & TH 5.
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3AERDPARHSHL-60IC K IGT 5 £ v 2 &
1%, Z ?Dcell line# B OEAGHE & L CCIA%
’/f I EDNERTH - 72, FAHL-60ICxTT 5

e B 4 B AR BUR D T 7E S EE L i odcell line
_kb L&, 2oz ki, CIAICES TIF&HET
Ho7z, LH L, HL-60ICx3 2 HfapEE4 5
RYUR DI L I3 B 2 17T%ETETH D
(Table 5), Z#5 DFERIZ D TIZCIATHIR
DRBFEZ#ATH T LIEATTETH D, CIADKRA
EEZ25.

CIAIZ KT OMBEE T 2 FTH D,
k& L TRABMBEZ AV %25, REMBEFRD
MBS BRI TFAE L BER R LW, F
7z, FEROMARE X L CEEEMIE A AWV e lF ik
LI REEEMFICL M REOHIERENELD
TR, CIAIZIZZD & ) e /REDH 2
LB DY, bbb Tk -5 2HREDRES T
%, MlaEEENEARPUER L BT 5 MlaEE T
Z FLCIALRIFTH - 72,

AFEDIRANDEFTE, microcytotoxicity test
T& 5 Hiz, dotting machineZy & DA H Iz &
> TEROBAREZ FERFICKR D Z EHWEETH )
BIELES THDE, T hbboRRAT)—=>
TNIEBMHOTHER L FEEEZ L5,

mFEF OIEBEESE A BEICIE, RIAR
EIAZIZ LD EL DFEIIT b TWw%, b
b #ITRIAIC Xk % sandwich assay'”, RPHA
(reversed passive hemagglutination assay)'®
<ocell binding inhibition assay®" 929z & - T,
& ICCSLEX1HUK % i v THE o L iE 2 i
AATKRE, A—AEE*INLNDRL 28T
DHETHRETL T WD TS 2 TIX WA,
T LIS EAISTRMLIE ORISR 2 T
LR BAEIC KZE LD - 72, LA LCSLEX1?D
R XTI BE O BGIE # LB 5 &, cell binding
inhibition assay Tl 1 %8I TH 1) 31920,
CIA(6.1%) "o Em WHEE R L, FRREMETIE
CIAD % » Tz, ZOJEKEIZEH S Tld 2o v
», FEOMBM S EET 5 LCIAL 227 1) —
=2 ZICEAY MBI TETICEEO 515,

CLEX5DCIAD R, oy 2 DFiRIc
L, BICBWIKLBEHEE S>> 205, B
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MREBES L ERERICB S TLBEA» 5
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1ZEMEDOIET, S0%RIBNBEERLG, F—
DA % B> 72cell binding inhibition assayik
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X Bk
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2 v 7B Y L CoOBKRIIGHEIZ, =7
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Tumor-associated Antigens in the Sera from Patients with
Lung Cancer and from Those with Other Cancers Detected
by Cytotoxicity Inhibition Assay

Masaki Hirota, Kiyoyasu Fukushima, Kazuhito Hiratani, Junwichi Kadota,
Manabu Nakashima, Takashige Miyazaki, Shigeru Kohno, Yashiteru Shigeno,
Akimitsu Tomonaga, Tetsuro Kanda,

Atsushi Saito and Kohei Hara.

The Second Department of Internal Medicine, Nagasaki University School of Medicine.

Three monoclonal antibodies, CLEX5, CSLEX1, TT3, were produced by immunizing mice
with human cancers. The CSLEX1 antibody had previously been confirmed to be directed to the
sialylated form of Lewis™(sialylated Lewis™), but the chemical structures of epitopes of the others
have not been completely clarified.

These antibodies were IgM and cytotoxic to the promyelocytic leukemia cell line HL-60.
The cytotoxicity inhibition assay to detect the antigens in patients’ sera has been performed using
the antibodies. From the studies on antigen frequencies and specificities, the CSLEX1 antibody
was found to be most useful for antigen detection by this method. The positive rate for sialylated
Lewis™ was 49.4% in patients with lung cancer and 46.4% for all cancer patients, wheras 7.0% for
those with benign diseases and 6.1% for healthy controls. From the results together with the sim-
plicity of this procedure, sialylated Lewis™ would be a useful tumor marker for detection by cyto-

toxicity inhibition assay.
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