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ABSTRACT

A mouse IgG2a monoclonal antibody, SWA20, defining a tumor-
associated cell surface antigen on small cell carcinoma of the lung (SCC)
was generated. The reactivity of the antibody with cell lines was examined
by indirect immunofluorescence staining and solid phase radioimmuno-
assay and the reactivity with tissues by immunoperoxidase staining. The
antibody reacts with a proportion of small cell carcinoma cell lines (4 of
8) and tissues (7 of 12), but not with other pulmonary or extrapulmonary
cell lines (0 of 30) or tumor tissues (0 of 78). The antibody was unreactive
with primary cultures of normal bronchial epithelial cells, RBC, and
WBC. Immunoperoxidase staining of normal tissues showed rare antigen-
positive cells in suprabasal layers of bronchial epithelium and less than
10% of positive cells in colon epithelium. Immunoblots of SCC extracts
demonstrated antibody reactivity with a doublet band at M, 40,000, a
broader band at M, 100,000, and a band at M, 180,000. The antigen was
not present in crude lipid extracts of SCC cells. Solid phase radio! mimino-
assays and immunoblots showed binding competition with the let-tin

Triticum vulgaris, sensitivity of the antigen to neuraminidase, and a
partial sensitivity to treatment with periodate. The antigen was coex-
pressed on SCC cell lines with the antigen sGPw-us defined first by
antibody LAM8 (R. Waibel, C. J. O'Hara, and R. A. Stahel. Cancer
Res., 47:3766-3770,1987) but differed from it by lack of reactivity with
Le'-positive saliva and partial resistance to periodate treatment. There

was no binding competition between radiolabeled antibodies SWA20 and
LAM8 to SCC target cells. The IgG2a antibody SWA20 identifies a
previously undescribed tumor-associated surface membrane antigen,

, expressed selectively on a proportion of SCC.

INTRODUCTION

Cell surface antigens of small cell carcinoma of the lung
identified by monoclonal antibodies can be grouped according
to tissue reactivity into epithelial antigens, neuroendocrine an
tigens, antigens shared with WBC, and tumor-associated anti
gens. The latter are characterized by expression on SCC3 cells

but lack of significant expression in normal tissues. We have
recently defined such a tumor-associated antigen on SCC. The
antigen was a sialylated glycoprotein with several bands between
A/r 90,000 and M, 135,000 and a band around 200,000 and has
been designated sCÂ¡P,Â«,_n,(1). In addition to monoclonal anti
body LAM8 which originally defined this antigen, two other
antibodies with similar specificity, SWA4 and SWA23, have
been generated (2, 3). All three antibodies are of IgM isotype.

The presence of tumor-associated antigens on SCC raises the
question of the clinical usefulness of antibodies against these
antigens in diagnosis or immunotargeting. However, several
factors would make IgG antibodies preferable to IgM antibod
ies. Potential problems with IgM antibodies include high cross-
reactivity in tissue staining, poorer tissue penetration, and
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difficulties with quantitative biochemical manipulations such
as the production of immunoconjugates. Because of this we
attempted to generate antibodies of IgG isotype directed against
tumor-associated antigens on SCC.

This report describes the IgG2a antibody SWA20 which
identifies a new tumor-associated sialoglycoprotein antigen se
lectively expressed on a proportion of SCC tumors. The antigen
is different from sGPgo-us but is coexpressed with the latter in
SCC cell lines.

MATERIALS AND METHODS

Cell Lines. All cell lines were grown in RPMI supplemented with 1
mM glutamine and 10% fetal calf serum. The SCC cell line SW2 was
established at the laboratory of Dr. S. D. Bernal, Dana-Farber Cancer
Institute. The origin of the other SCC cell lines was: OHI, OH3, Dr.
S. B. Baylin, Johns Hopkins; GEM95, GEM222, Dr. G. Morstyn,
Ludwig Institute for Cancer Research, Melbourne; NCI-H69, NCI-
HI 28, American Type Culture Collection; and ZL2, own laboratory.
Other cell lines were purchased at the American Type Culture Collec
tion, generated by ourselves, or obtained from other institutions: squa-
mous cell carcinoma U1752, Dr. J. Bergh, Uppsala; squamous cell
carcinoma Hotz, Dr. P. Groscurth, Zurich; breast carcinoma MCF-7,
T47D, ZR75-1, BT20, Dr. D. Kufe, Dana-Farber Cancer Institute;
colon carcinoma WIDR, Co 112, Dr. B. Sordat, Epalinges; renal cell
carcinoma FOHN, Dr. P. Groscurth; and melanoma G361, CaC178,
Dr. M. Wick, Dana-Farber Cancer Institute.

Antibody Generation and Characterization. Our procedure for anti
body generation and selection of hybrids has been reported (2, 4).
Viable SW2 cells were used for immunization of BALB/c mice. NS-1
myeloma cells were used as fusion partner. Antibodies which by im
munofluorescence displayed a ring pattern of reactivity with SW2, but
not with leukemia cells (CEM), adenocarcinoma of the lung (AS49), or
squamous cell carcinoma of the lung (HOTZ) were selected. Further
screening for negative reactivity with bone marrow and for IgG isotype
led to the selection of antibody SWA20. Its isotype was IgG2a as
determined by immunoblotting and enzyme-linked immunosorbent as
say.

Immunofluorescence Staining. Cell lines were examined for antibody
binding by indirect immunofluorescence and solid phase radioimmuno-
assay. The procedure for immunofluorescence staining has been re
ported (2, 4). Briefly, cells were aliquoted at 2 x 105/tube, incubated
with 25 M' of supernatant for 60 min at 37Â°C,washed, and incubated

with 50 Â¡ulof fluorescein-conjugated goat anti-mouse antibody (Nordic
Immunology, Lausanne, Switzerland).

Solid Phase Radioimmunoassays. For solid phase radioimmuno-
assays, target cells were bound to 96-well plates (5). The wells were
coated with poly-L-lysine and 5 x IO4cells were fixed with glutaralde-
hyde to each well. The plates were stored at 4Â°Cwith 1% bovine serum

albumin and 0.2% sodium azide in PBS. Before use the wells were
incubated with wash medium (Tris-buffered saline, 5% nonfat dry milk,
and 1% gelatine) for 30 min to prevent nonspecific binding. To examine
antibody binding on the panel of cell lines, supernatant at saturating
concentration for binding on SW2 cells was used. After l h incubation
the plates were washed 4 times with PBS and 1% BSA and then I25I-
goat anti-mouse IgG immunoglobulin (0.2 /Â¿Ci/50Â¿/I)was added to
each well. Each plate was again washed as before and the individual
wells were cut out and counted in a gamma counter. Experiments were
done in triplicate. Typical counts for 100% antibody binding on SW2
cells were around 20,000 cpm.
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For analysis of the nature of the antigen the supernatant was titrated
to achieve one-half of the maximal binding. For competition radio
immunoassays with lectins, the wells were preincubated with 0.1 mg
Vlex europaeus, Triticum vulgaris, or concanavalin A per well for 1 h.
For periodate treatment target cells were incubated with 5, 10, 20, and
40 HIMperiodate at pH 7.0 for 15 min at room temperature, and the
reaction was stopped with ethylene glycol. For enzyme treatment target
cells were preincubated for 4 h at 37"C with 1 unit of neuraminidase

or either 1 or 10 mg of mixed glycosidases (mixture of exoglycosidases
from ('haronÃa lampas containing 0.3 unit/10 mg mannosidase, 0.3

unit galactosidase, 0.3 unit fucosidase, 1.7 units acetylglucosaminidase,
and 0.5 unit acetylgalactosaminidase; Miles Scientific. Milan, Italy).

Antibody Purification and Competitive Radioimmunoassays. Antibody
SWA20 (IgG2a) was purified by protein A affinity chromatography
and adsorption on hydroxylapatite. Antibody LAMS (IgM) was purified
as described previously (1). Briefly, this was accomplished by applying
the 30-55% ammonium sulfate fraction of the culture supernatant to a
SuperÃ³se 12 preparative column (Pharmacia, Uppsala, Sweden) in PBS.
The IgM-positive peaks were pooled and precipitated by dialysis against
5 mM Tris, pH 7.0. For competitive radioimmunoassays with radiola-
beled antibodies SWA20 and LAM8, SW2 target cells were preincu
bated with 200 /<!(saturating conditions) of each supernatant for 1 h,
followed by purified SWA20 (iodinated by the lodogen method) or
purified LAMS (iodinated by a solid phase iodination system; Protag-
125; J. T. Baker Research, Phillipsburg, NJ), each used at one-half of

the maximal binding concentration.
Immunoperoxidase Staining of Tissues. Tissues fixed in alcohol-zinc-

formol solution were stained as described previously ( 1). Control studies
included substitution with an irrelevant antibody (anti-leukocyte com
mon antigen; Dako Corp.).

Extraction, Enzymatic, and Periodate Treatment of Antigens. For
Western blot analysis, GEM95, NCI-H69, SW2, OH3, and NCI-HI28
cells were washed once in PBS and solubilized in 50 mM oct\ l-.i-i>
thioglucoside, 25 mM octylglucoside (Calbiochem, La .lolla, CA), 1 mM
EDTA, 1 mM phenylmethylsulfonyl fluoride, 0.1 mM leupeptin and 50
Â¿ig/mlpepstatin A (Fluka, Buchs, Switzerland) in ice-cold PBS for 30
min and centrifuged for 1 h at 130,000 x g. A 50-75% ammonium
sulfate fraction was used for the Western blot analysis of the LAMS
and the SWA20 antigens. Aliquots of 10 cells were incubated with the
following enzymes for 1 h at 37Â°C:1 unit neuraminidase (Clostridium

perfringens); 1 unit chymotrypsin (tosyl lysyl chloromethyl ketone), 1
unit trypsin (A'-tosyl-L-phenylalanylchloromethyl ketone) (all from

Sigma, St. Louis, MO), and 1 mg mixed glycosidases. For periodate
treatment of the antigens, the aliquots were incubated with 10 mM
periodate in PBS.

Immunologies! Detection of Antigens Transferred from SDS Gels to
Nitrocellulose. Electrophoresis was accomplished on 10% SDS-poly-

acrylamide gels under reducing conditions using the buffer system of
O'Farrel. Aliquots of 5 x 10' cells were applied to each. Proteins were

transferred electrophoretically onto 0.2-^m nitrocellulose (Schleicher
6 Schul l. Dassel, West Germany) according to the method of Otter et
al. (6) in a two-step procedure, beginning with elution of low-molecular-
weight molecules at low current density (1 mA/cm2) for 1 h, followed

by prolonged electrotransfer (20 h) at high current density in transfer
buffer (49.6 mM Tris-384 mM glycine-20% methanol (v/v)], and 0.01%
lithium dodecyl sulfate. After electrotransfer, the nitrocellulose sheets
were air-dried and quenched by incubation (30 min) in Tris-buffered
saline (25 mM Tris, 0.5 M NaCl, pH 8.0) containing 5% nonfat dry
milk (1). The sheet was then incubated for 24 h at 4T with continuous
rotation in LAM8 and SWA20 supernatant. After a washing (3x10
min) with the quenching buffer and 0.05% Tween 20 the sheets were
incubated with affinity-purified peroxidase-conjugated goat anti-mouse
IgM (Â¿i-chuinspecific), diluted 1:1000 in Tris-buffered saline and 20%
fetal calf serum or the goat anti-mouse IgG (both from Sigma), diluted
1:500, for 1 h. After a washing as before, peroxidase activity was
demonstrated using 4-chloro-l-naphthol as substrate.

For immunoadsorption, cell extracts were incubated overnight with
LAM8 antibody followed by adsorption on goat anti-mouse IgM aga-

rose. After extensive washing the antigen was eluted with 9 M urea and
applied to SDS-polyacrylamide gel electrophoresis. After blotting in

dividual strips were incubated with LAMS (IgM), SWA4 (IgM antibody
not competing with LAMS), and SWA20 (IgG) and developed as above.

Immunological Detection of Antigens on Thin Layer Chromatograms.
Crude glycolipids from SW2 cells were chromatographed on high
performance thin layer chromatography silica plates (Machery-Nagel,
DÃ¼rren,West Germany) in chloroform:methanol:0.25% KC1 (5:4:1) as
described previously (1).

RESULTS

Antigen Expression on Cell Lines. Indirect immunofluores-
cence staining of viable SW2 cells with antibody SWA20 dem
onstrates a ring type staining indicating surface membrane
reactivity. A panel of SCC cell lines was examined for antibody
binding by indirect immunofluorescence and solid phase radio
immunoassays and results were compared to antibody LAM8
(Table 1). Four of 8 SCC cell lines strongly reacted with
antibody SWA20. The pattern of binding of antibody SWA20
paralleled that of antibody LAM8.

Reactivity was absent in 30 other cell lines of pulmonary and
extrapulmonary origin (Table 2), including non-small cell lung
carcinoma, mesothelioma, breast carcinoma, colon carcinoma,
renal cell carcinoma, melanoma, and leukemia.

Antigen Expression on Normal Cells. Antibody SWA20 did
not react with normal bronchial epithelial cells from primary
cultures, with blood cells from peripheral blood (buffy coat), or
with mononuclear cells from bone marrow (Ficoll preparation)
as examined by indirect immunofluorescence. The antibody was
also unreactive with RBC expressing the major blood group
antigens in hemagglutination and complement lysis assays. (A,
B, H; Kell; Rh-hr; Kidd; MNS; P).

Antigen Expression in Tissues. Initial experiments with im
munoperoxidase staining of SCC tissues demonstrated preser
vation of antigen in formalin-fixed paraffin embedded tissues.
Of a series of lung tumors and extrapulmonary tumor tissues
incubated with antibody SWA20, positive staining was re
stricted to SCC (Table 3; Fig. 1, A-Q. In 12 different SCC
examined the proportion of positively staining tumor cells was
as follows: 2 cases, homogeneous staining of virtually all cells;
3 cases, about 50% positivity; and 2 cases, about 25% positivity.
Three cases had less than 10% focal positivity and 2 were
entirely negative. In all tumors other than SCC, staining was
absent or less than 10% of cells scattered throughout the tumor
tissue were antigen positive.

Normal epithelial, mesenchymal, and neural tissues generally
were antigen negative (Table 4). Rare positive cells were seen
in suprabasal layers of normal bronchial epithelium (Fig. \D)
and less than 10% of colon epithelial cells.

Antigen Characterization. Solid phase radioimmunoassays
were used for preliminary antigen characterization. Binding of
antibody SWA20 to SW2 target cells was determined after

Table 1 Binding of antibody SWA20 to SCC cell lines determined by indirect
immunofluorescence (IF) and solid phase radioimmunoassay (RIA)"

The results are compared to those of antibody LAMS.

SWA20 LAM8

Cell line IF RIA IF RIA

SW2+NCI-H69
+OHI
+GEM95
+OH3ZL2NCI-HI

28GEM222100

+90
+88
+34
+1284010011134657220

1Expressed as percentage of binding on cell line SW2.
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Table 2 Antibody binding lo tumor cell lines other than SCC determined by
indirect immunofluorescence (IF) and solid phase radioimmunoassays (RIA)"

IF RIA

Lung tumors
Adenocarcinoma

A427
A549
SLC52
CaLu6
ZL26

Mesothelioma
SPC78
SPC111
SPC212
ZL5

Squamous cell carcinoma
Sk-Mesl
HOTZ
U-1752
CaLul
ZL25

Large cell carcinoma
SLC6

Extrapulmonary tumors
Breast carcinoma

0
0
0
0
0

0
0
0
0

13
10
8
0
7

21
12
14
IS

15
3

11
9

12

MCF-7T47DZR75-1BT20Renal

cellcarcinomaFOHNZNH1LeukemiaK562U937CEMColon

carcinomaSW480SW620CXIWIDRMelanomaG361CaC178000000000000000211492633nd*210S82726ndnd

" Expressed as percentage of binding on cell line SW2.
* nd, not done.

Table 3 Immunoperoxidase staining of tumor tissues with antibody SWA20

Proportion
of cells
staining
positive

PulmonarytumorsSmall
cellcarcinomaAdenocarcinomaSquamous

cellcarcinomaLarge
cellcarcinomaMesotheliomaCarcinoidExtrapulmonary

tumorsBreast
carcinomaAdenocarcinoma

of thestomachColon
carcinomaOvarian
carcinomaRenal

cellcarcinomaIslet
celltumorMelanomaGlioblastoma

multiformeOligodendrogliomaMedulloblastomaNeuroblastomaGanglioneuromaâ€¢â€¢CCCCCtXIXDOO0OXDOOOOaXKDOOoooooooooo000000)00000000ooooooooooooooooooooooooo0oooo00ooo000oooo00

. >50%; C. 10-50%; (D,<10%; O, no staining.

periodate or enzyme treatment or preincubation with lectins.
The results were compared to those with antibody LAM8 (Table
5). In contrast to sGP9o-us the antigen recognized by antibody
SWA20 was partially resistant to periodate, bound slightly less
of the lectin T. vulgaris, and was unreactive with the lectin
concanavalin A. Both antigens were similar in sensitivity to
neuraminidase, resistance to mixed glycosidases, and absence
of binding to the lectin U. europaeusand succinylated T. vulgaris
(succinylated T. vulgaris has no affinity to neuraminic acid but
recognizes only A'-acetyl-jS-D-glucosaminyl residues).

The antigen could not be demonstrated in crude lipid extracts
of SCC cells separated by thin layer chromatography on silica
gels. Conventional immunoblotting methods showed only a
faint band with an approximate molecular weight of 100,000.
Using a two-step procedure for efficient electrotransfer of both
high and low molecular weight proteins (6) specific bands were
seen at M, 180,000, 100,000, and 40,000 (Fig. 2).

To further elucidate the nature of the antigen, SW2 extracts
were treated with periodate and enzymes before separation on
SDS-polyacrylamide gel electrophoresis and development with
antibody SWA20 (Fig. 2). Treatment with periodate resulted
in the disappearance of bands at M, 100,000 and 40,000 while
the band at M, 180,000 persisted. Treatment with neuramini
dase had a similar effect, but in addition new bands became
visible at M, 45,000. Treatment with mixed glycosidases re
moved the low molecular weight bands at M, 40,000. No effect
was seen following digestion with trypsin or chymotrypsin. The
same extract were developed with antibody LAM8 as control
(Fig. 2). Untreated extracts had similar high and low molecular
weight bands, while the bands around M, 100,000 were broader
than with antibody SWA20. In contrast to SW20, all specific
bands disappeared following treatment with periodate and neur
aminidase, and treatment with chymotrypsin reduced the size
of the middle bands. In contrast to LAM8 antibody which
reacts with Lea-positive saliva no reactivity was seen with anti

body SWA20 (Fig. 2). Both antibodies recognized similar bands
on GEM95, NCI-H69, and SW2 cells (Fig. 3), while no staining
was seen with OH3 and NCI-H128 cells. These results correlate
with the data of binding studies obtained by immunofluores
cence and radii >immunoussay (Table 1).

Competition radioimmunoassays demonstrated a lack of
competition for target cell binding between the antibodies
SWA20 and LAM8 (Table 6). Antibody SWA20 did not bind
to membrane extracts of SW2 cells immunoabsorbed with
antibody LAM8 (Fig. 4). These findings thus indicate that
antibody SWA20 recognizes an epitope and an antigen different
from antibody LAM8.

DISCUSSION

The antibody SWA20 recognizes a sialoglycoprotein desig
nated sGPioo which is expressed on the cell surface membrane
of a proportion of SCC. The restriction of the antigen to SCC
was demonstrated both by examination of a large panel of
tumor cell lines and by immunoperoxidase staining of routinely
fixed tumor tissues. Significant antibody binding was seen in 4
of 8 SCC cell lines and 7 of 12 SCC tissues. No binding was
seen with cell lines or tissue sections of other pulmonary or
extrapulmonary tumors. The high selectivity of SWA20 stain
ing has since been confirmed on a panel of 290 lung tumors.4

Cell surface antigens of SCC identified by monoclonal anti-

4A. Meier, U. Schmidt, R. Waibel, W. HÃ¤rtung,and R. A. Stahel. Expression
of tumor-associated sialoglycoprotein antigens identified by monoclonal antibod
ies LAM8 and SWA20 in primary lung tumors, submitted for publication.
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>

c. D

â€¢r.

Fig. 1. Immunoperoxidase staining of paraffin sections with antibody SWA20. A, SCC with homogeneous staining; B, SCC with 50% positivity; C, SCC with less
than 10% scattered positive cells; D, normal bronchus with rare positive cells; E, lung squamous cell carcinoma with less than 10% positive cells; /. lung
adenocarcinoma with rare positive cells.

bodies can be grouped according to tissue reactivity into epithe- this workshop (SCLC clusters). Examples of published antibod-
lial antigens, neuroendocrine antigens, antigens shared with ies raised against SCC cell lines and identifying epithelial
WBC, and tumor-associated antigens. An alternative grouping, antigens are antibodies LAM2 directed against native confor-
which when supplemented by more detailed biochemical analy- mation of an H-like epitope on a glycoprotein (4) and MOC-
sis holds promise to become a useful tool in comparative 31 (8) which among others defines the antigen of SCLC Cluster
analysis of SCC antigens, has been proposed at the First Inter- 2 (7). These antibodies react with a wide range of normal
national Workshop on Small Cell Carcinoma Antigens (7). Five epithelial tissues and with carcinomas other than SCC. Anti-
clusters of cell surface antigens on SCC have been defined at bodies MOC-1 (9), NE-25 (10), and TSF-4 (11) (all SCLC
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Table 4 Immunoperoxidase staining of normal tissues with antibody SWA20 B
Origin

(no.examined)Lung

bronchus(10)Lung
parenchyma(10)Stomach

(1)Colon
(2)Liver
(4)Pancreas,

exocrine(1)Pancreas,
islets(1)Kidney

(5)Prostate
(1)Spleen
(1)Lymph

node (1)Skin
(2)Nevus
(2)Anterior

pituitary(1)Brain
(3)Peripheral

nerve (4)ReactivityRare

positivecells"NegativeNegativePositive,

< 10% ofcellsNegativeNegativeRare

positivecellsNegativeNegativeNegativeNegativeNegativeNegativeNegativeNegativeNegative"

Less than 2% of cells positive.

Â«

Table 5 Characterization of the epitope recognized by antibody SWA20 using
solid phase radioimmunoassays on SW2 target cells pretreated with periodate or

enzymes, or preincubated with lectins
The results are compared to those with antibody LAMS."

1234

'

M 1 345

SWA20 LAM8

Periodate treatment
5 mM

10 mM
20 mM
40 mM

Enzyme treatment
Neuraminidase, 0.1 unit,

1 unit
Mixed glycosidase

O.I mg
1 mg

10 mg

103
89
75
68

11

105
98
65

64
54
34
27

97
95
72

Fig. 3. Immunoblots of SCC extracts developed with antibodies SWA20 (A)
and LAM8 (H). M, molecular weight markers. Lanes contain GEM95 (Lane 1),
NCI-H69 (Lane 2), SW2 (Lane 3), OH3 (Lane 4), and NCI-HI28 cell extract
(Lane S).

Table 6 Competition radioimmunoassays with radioiabeled antibodies SWA20
and LAMS on SW2 cells

Lectinpreincubation'
.europaeusT.

vulgarisT.
vulgarissuccinylatedConcanavalin

A8826989885410057

Labeled
antibodySWA20LAM8UnlabeledantibodyNone

SWA20
LAM8None

SWA20
LAM8%

binding"1007

73100

9720

" Expressed as percentage of binding on untreated SW2 cells.

B

180- -. .-

116-

84 -

58-

37 -
27-

5
11

' Expressed as percentage of binding without unlabeled antibody.

180-

116-
84-

58-

49-

37-
27-

1234567M1234567

Fig. 2. Immunoblots of SW2 extracts developed with antibodies SWA20 (A)
and LAM8 (B). Molecular weight markers (M) in thousands are: az-macroglobulin
(180,000), /3-galactosidase (116,000); fructose 6-phosphate kinase (84,000); pyr-
uvate kinase (58,000): fumarase (48,500); lactic dehydrogenase (36,500); and
triosephosphate isomerase (26,600). Lanes contain Le'-positive saliva (Lane 1)
and cell extract treated with trypsin (Lane 2), chymotrypsin (Lane 3), neuramin-
idase (Lane 4), mixed glycosidase (Lane 5), periodate (Lane 6), and untreated cellextract (Lane 7). '.\ individual lane markers.

Fig. 4. Immunoblot of immunoadsorbed LAM8 antigen developed with dif
ferent antibodies and stained with goat anti-mouse IgM M and goat anti-mouse
IgG. Lanes contain Coomassie blue staining of cell extract immunoadsorbed with
LAM8 (Lane O. immunoadsorbed extract developed with LAM8, stained with
anti-IgM (Lane I), immunoadsorbed extract developed with SV\ A4, stained with
anti-IgM (Lane 2), and immunoadsorbed extract developed with SWA20 and
stained with anti-IgG (Lane 3). >, IgG and IgM heavy and light chains, K antigen
sGPÂ«,.,,,.
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Cluster 1) among others define neuroendocrine-type antigens

with a molecular weight of 124,000 to 165,000 (10) which in
addition to SCC are expressed in normal neural tissues and
neural tumors. Several antibodies generated against subsets of
WBC and initially thought to identify natural killer cell or
myeloid-macrophage antigens were later found to react with
SCC (12-14). In contrast to these antibodies, the antibody
LAM8 described previously (1,2) (SCLC Cluster 5) and anti
body SWA20 (SCLC Cluster 5-A) reported here are character
ized by little or no reactivity with normal tissues, including cells
of epithelial and neural origin and WBC. The antigens recog
nized by these antibodies thus can be described as tumor-

associated antigens of SCC.
The absence of significant reactivity with normal tissues and

the IgG2a isotype suggest the antibody SWA20 to be of possible
clinical value. Although only one-half or less of SCC tissues do
strongly express the antigen, antigen-positive tumors could be
easily identified by examination of routinely processed diagnos
tic tissues because of the resistance of the antigen to formalin
fixation. Investigations in our laboratory using iodinated anti
body SWA20 for targeting studies in tumor-bearing nude mice
have demonstrated selective tumor uptake.5

Immunoblotting experiments and solid phase radioimmuno-
assays show the antibody SWA20 to identify specific bands
with approximate molecular weights of 40,000, 100,000, and
180,000. Similar bands were seen in all antigen-positive SCC
cell lines examined by immunoblotting. The sialoglycoprotein
nature of the antigen sGPioo was demonstrated by solid phase
radioimmunoassays and immunoblots by sensitivity of the an
tigen to periodate and neuraminidase treatment and binding
competition with native, but not succinylated T. vulgaris.

The antigens sGPioo and sGPco-ns were found to be coex-
pressed on our panel of SCC cell lines. Both antigens are
sialylated and have similar molecular weights. Despite these
findings, our data clearly demonstrate that the epitopes and the
antigens are not identical. Antibody SWA20, in contrast to
antibody LAM8, did not react with Le"-positive saliva and its

antigen, sGPioo, was relatively resistant to periodate treatment.
There was no binding competition to SCC target cells between
antibodies SWA20 and LAM8 and antibody SWA20 did not
bind to membrane extracts immunoabsorbed with antibody
LAM8.

The reason for coexpression of the antigens sGPioo and
sGP9o-i3s on SCC cells and the lack of their expression on most
normal cells remains to be determined. It could be speculated
that SCC cells expressing the antigens have a common altera
tion in the activity of enzymes responsible for posttranslational

*A. Smith ft al., manuscript in preparation.

sialylation of membrane proteins. Investigation of the biosyn
thesis of the antigens and examination of the nature of the
sialylation on purified antigens have been initiated and should
give answers to this question.
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