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ABSTRACT

The small cell carcinoma (SCC) antigens recognized by LAM2 and
I. \ MS antibody were characterized by comparison of their tissue expres
sion and analysis of their biochemical composition. LAM2, but not I. \ MS
antigen could be demonstrated in lipid extracts of SCC cells. By ininin-
nohistochemical staining the SCC antigen LAM2 was shown to be an
epithelial type membrane antigen. Immunoblotting experiments and com
petition solid phase radioimmunoassays showed LAM2 antigen to be a
native conformation of a glycoprotein with major bands at M, 100,000-
120,000 and a minor band at M, 210,000. L-Fucose was a dominant part
of the epitope which appeared to be closely related to the carbohydrate
epitope of the blood group antigen H(O). The tumor-associated mem
brane antigen I \MS was shown to be a glycoprotein with major bands
at M, 90,000-135,000 and a minor band at M, 200,000. Neuraminic acid
was the predominant part of the carbohydrate epitope. I \ MS antibody
recognized a structure in the saliva of Le*positive probands, but untreated
and neuraminidase-treated SCC extracts were unreactive with anti-Le*
antibody. Anti CA 19-9 (sialo-Le* antigen) and LAM2 antibodies did not
compete for LAM8 binding in direct radioimmunoassays. The sialo-
GPM-D5 antigen recognized by LAM8 antibody therefore is likely to
represent a novel tumor antigen.

INTRODUCTION

Several groups have reported monoclonal antibodies against
membrane antigens of SCC3 cells. Many of these antigens have

been identified as glycolipids, with a large fraction directed
against the lacto-W-fucopentaose III (1-3). Characterization by
immunoprecipitations suggested some other small cell carci
noma antigens to be proteins; these results, however, must be
considered preliminary (4-6). Characterization by immuno-
blotting procedures have been reported on the SCC antigen
MOC-1 which appears to be a protein of M, 60,000 sensitive
to formalin fixation (7).

We have previously reported on two antibodies reacting with
small cell carcinoma cell lines and tissues. By indirect immu-
nofiuorescent staining, antibody LAM2 was found to react
preferentially with small cell and squamous cell carcinoma, but
also with normal bronchial epithelial tissues (8). In contrast,
the antibody LAM8 was shown to react with small cell carci
noma tissue only (9). Both antigens were preserved after fixa
tion in formalin. Preliminary inmmunoprecipitation experi
ments suggested LAM2 antibody might recognize a protein and
immunoblotting experiments showed LAM8 antibody to react
with a glycoprotein.

This report describes the characterization of the two SCC
antigens recognized by the monoclonal antibodies LAM2 and
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LAM8. The LAM2 antigen expression in formalin-fixed par
affin-embedded tissues was examined and compared with
LAM8 expression. The glycoprotein nature of both antigens
was elucidated, and the major carbohydrates of the respective
epitopes were analyzed by immunoblotting and competition
radioimmunoassays.

MATERIALS AND METHODS

Immunoperoxidase Staining of Tissues. Tissues fixed in alcohol-zinc-
formol solution were cut in sections of 5 Â¡/mand mounted on glued
slides. The sections were deparaffinized and treated with methanol
peroxide and 2% swine serum as blocking reagent. The sections were
covered with antibodies at dilutions of up to 1:500 and incubated for 1
h at room temperature. After washes in 0.05 M Tris buffer, pH 7.6,
peroxidase-conjugated swine anti-rabbit immunoglobulin diluted 1:30
and peroxidase-conjugated swine anti-rabbit immunoglobulin diluted
1:60 (DAKO Corp., Santa Barbara, CA) were added sequentially. The
reaction was localized with 3,3'-diaminobenzidine tetramonohydrate

(20 mg/10 ml in Tris buffer). Slides were counterstained with hematox-
ylin. Control studies included substitution with an irrelevant antibody
(anti-leukocyte common antigen; DAKO).

Preparation of Monoclonal Antibodies. LAM2 and LAM8 are mouse
IgM antibodies. Our procedure for antibody generation has been re
ported (8, 9). The antibodies were purified according to the method of
Parham (10). Briefly, this was accomplished by applying the 30-55%
ammonium sulfate fraction of the appropriate ascites fluid or the culture
supernatant to a Sepharose 6B column (Pharmacia, Uppsala, Sweden)
in PBS plus 0.5 M NaCl. The IgM positive peaks were pooled, precip
itated by dialysis against 5 HIMTris, pH 7.0, and collected by centrif-
ugation at 45,000 x g for l h at 4*C.

Antibody lodination. Purified LAM8 IgM was labeled with a solid
phase protein iodination system (Protag-125; J. T. Baker Research,
Phillipsburg, NJ) to a specific activity of 54 Â¿iCi/mg.lodination was
terminated by desalting the mixture on a small gel-filtration column
(Bio-Gel P6-DG; Bio-Rad, Richmond, CA). Of the first peak eluted,
96% of the radioactivity was precipitable with trichloroacetic acid. The
target uptake after labeling was determined and reached 71%.

Extraction, Enzymatic and Periodate Treatment of Antigens. For
biochemical characterization the small cell carcinoma cell line SW2
(Dr. S. D. Bernal, Dana-Farber Cancer Institute) was used. Cells were
grown in RPMI 1640 medium supplemented with 10% fetal calf serum
and 1 mM glutamine. For Western blot analysis, cells were washed
twice in PBS and solubilized in 10 m\i 3-(cholamidopropyldimeth-
ylammonio)-l-propane sulfonate, 1 mM EDTA, 1 mM phenylmethyl-
sulfonyl fluoride, 0.1 mM leupeptine. and 50 Â¿ig/mlpepstatin A
(FLUKA, Buchs, Switzerland) in ice-cold PBS for 30 min. After cen-
trifugation for l h at 130,000 x g, the supernatant was collected for
further analysis. For enzymatic digestion of the cell extract, proteins
were precipitated in 80% cold acetone in order to eliminate protease
inhibitors. After centrifugation, the pellets were dissolved in PBS and
incubated at 37Â°Cwith the following enzymes: 0.2 unit neuraminidase;

1 unit proteinase K; 1 unit chymotrypsin (tosyl lysine chloromethyl
ketone); 1 unit trypsin (A/-tosyl-L-phenylalanylchloromethyl ketone) (all
from Sigma); and 1 mg mixed glycosidases (mixture of exoglycosidases
from Charonia lampas containing mannosidase, glucosidase, galacto-
sidase, fucosidase, xylosidase, acetylglucosaminidase, and acetylgalac-
tosaminidase) (Miles Scientific, Milano, Italy).

For periodate treatment of the antigens, detergent extracts were
incubated with 10 mM periodate for 15 min at room temperature and
the reaction was stopped with ethylene glycol.
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CHARACTERIZATION OF TWO SCC GLYCOPROTEIN ANTIGENS

Immunological Detection of Antigens on Thin Layer Chromatograms.
Glycolipids were isolated from SW2 cells as follows. Cell pellets (IO7

cells) were washed twice with PBS and lyophilized. The lipids were
extracted using chloroform and methanol (2:1 by volume) with three
times 2-min sonication. The extract was filtrated through a 0.22 71111
filler and evaporated on a Speed-Vac concentrator. Crude glycolipids
were chromatographed on high performance thin layer chromatography
silica plates (Machery-Nagel, DÃ¼rren,West Germany) in chloro-
form:methanol:0.25% KC1, 5:4:1. After drying, the plates were either
developed with ninhydrin spray reagent or immunostained as follows.
The chromatograms were soaked for 2 h at room temperature in PBS
and 5% nonfat dry milk to quench nonspecific binding. The plates were
incubated overnight in supernatant with LAM2 or LAM8 monoclonal
antibodies, washed twice for 30 min as before, and incubated with
affinity-purified peroxidase-conjugated goat anti-mouse IgM(u)
(Sigma), diluted 1:500 in PBS and 10% horse serum for 2 h. After
washing as before peroxidase activity was demonstrated using 4-chloro-
1-naphthol as substrate.

Immunological 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 (11). Fifty Mgprotein of the cell extracts were applied each.

For LAM 2 transfers, gels were first renatured 20 min each in 6 and 3
Murea and transfer buffer. Proteins were transferred electrophoretically
onto 0.3 (nu nitrocellulose (Schleicher-Schull, Dassel, West Germany)
according to the method of Towbin et al. (12) at 200 V, 1.5 A for 1 h,
or 65 V for 15 h. The blotted nitrocellulose sheet was quenched by
incubation (3x10 min) in TBS containing 5% nonfat dry milk (13).
The sheet was then incubated for 16 h at room temperature with
continuous rotation in LAMS, I AM-. NS-1 supernatant, or anti-Le*
or anti-Leb antibody (Seraclone; Biotest; Dreieich, West Germany).

After washing (3x10 min) in TBS with 5% milk and 0.05% Tween
20 the sheets were incubated with affinity-purified peroxidase-conju
gated goat anti-mouse IgM(u) (Sigma), diluted 1:1000 in TBS and 5%
milk for 1 h. After washing as before, peroxidase activity was demon
strated using 4-chloro-l -naphthol as substrate.

Radioimmunoassays. SCC cells were bound to 96-well plates as target
for radioimmunoassays (14). The wells were coated with poly-L-lysine
and 5 x IO5 cells were fixed with glutaraldehyde to each well. The
plates were stored at 4"( ' with 1% BSA and 0.2% sodium azide in PBS.

For competitive inhibition of antibody binding to target cells, the
optimal concentration of antibody was titrated using one-half of the
maximal binding concentration. To test competition with monosac-
charides, target plates were incubated with LAM2 antibody (20 >Â¡\
supernatant) or LAMS antibody (25 n\ supernatant) in the presence of
100 n\ 0.1 M carbohydrate solution at pH 7.0 for 1 h at room temper
ature. To test binding competition with lectins, target plates were
preincubated with 0.1 mg lectin/well for 1 h in PBS, washed twice in
PBS and 1% BSA, and incubated with the respective amount of anti
body in 100 p\ PBS and 1% BSA. To test competition with human
saliva, plates were incubated in the presence of 20 n\ of saliva. After
incubation, the plates were washed 4 times with PBS and 1% BSA, and
I2il-labeled goat anti-mouse IgM immunoglobulin (0.2 Â¿iCi/50Â¿tl)was

added to each well. Each plate was again washed as before, and the
individual wells were cut and counted in a gamma counter for 1 min.
Typical counts for 100% binding were 60,000 cpm for LAM2 and
50,000 cpm for LAM8.

For competitive inhibition with radiolabeled LAM8 antibody, the
plates were preincubated with 200 pi of supernatant of LAM2 and
NS19.9 (ATCC, Rockville, MD) cultures for 1 h, followed by 5 Â¡i\
(150,000 cpm) of labeled purified LAM8.

RESULTS

Expression of Antigens in Selected Tissues. The selective
expression of LAM8 antigen in small cell carcinoma tissues
has been reported previously. The expression of LAM2 antigen
in tumor and normal tissues is summarized in Table 1 and the
results compared to LAM8 expression. LAM2 and LAM8

Table 1 Expression ofLAM2 antigen in formalin-fixed paraffin-embedded
tissues and comparison with expression of LAMÃ• antigen

No. immunoperox-
idase positive/no.

tested

TissueLung

tumorsSmall
cellcarcinomaSquamous

cellcarcinomaAdenocarcinomaNon-lung

tumorsBreast
carcinomaAdenocarcinoma

of gastrointestinaltractOvarian
carcinomaMelanomaPheochromocytomaSoft

tissuesarcomaNon-Hodgkin's
lymphomaNormal

tissuesBronchus
epitheliumColonLiverBile

ductKidneyPancreatic

ductPancreatic
isletsBreast
ductOvary

surfaceepitheliumLymphatic
tissueBone

marrowLAM28/92/23/42/23/45/53/30/10/30/54/40/30/22/20/23/30/33/33/30/40/2Â°LAM89/120/40/40/20/40/40/20/10/30/20/40/30/20/20/20/20/30/30/30/40/2
" Megakaryocytes punctate positive.

antigens were preserved in formalin-fixed paraffin-embedded
tissues. In contrast to LAM8 antigen, LAM2 was found to be
expressed in lung carcinomas of every histology and adenocar-
cinomas of the breast, colon, and ovary. Also, LAM2 was
expressed in normal bronchus, breast ducts, and the surface
lining of normal ovaries, but not in normal colon. LAM2 and
LAM8 were not expressed in lymphomas, sarcomas, and nor
mal mesenchymal tissues.

Western Blot Analysis of Antigens. Initial attempts to con
ventionally blot LAM2 antigen after direct transfer from SDS-
PAGE to nitrocellulose failed. Subsequently, Western blots
made on transfers of SCC membrane extracts renatured with 6
M urea showed specific bands with approximate molecular
weights between 100,000 and 120,000 and at 210,000 (Fig. 1).
Conventional Western blots of SCC membrane extracts with
LAM8 antibody confirmed major bands between M, 90,000
and 135,000 and revealed a second band around M, 200,000
(Fig. 2). The reactivity of neither antigen differed in gels run
under nonreducing conditions.

To further elucidate the nature of the antigens membrane
extracts were treated enzymatically before separation on SDS-
PAGE. Treatment with periodate, chymotrypsin, and trypsin
completely abolished LAM 2 reactivity. Treatment with neura-
minidase resulted in the disappearance of about one-half of the
bands in the molecular weight range of 100,000-120,000,
whereas treatment with mixed glycodsidases (mixture of exo-
glycosidases from C. lampas containing mannosidase, glucosi-
dase, galactosidase, fucosidase, xylosidase, acetylglucosamini-
dase, and acetylgalactosaminidase) resulted in the visualization
of several smaller molecular weight bands below 60,000 (Fig.
1).

Specific LAM8 reactivity was lost after treatment of cell
extracts or nitrocellulose filters with periodate and proteinase
K. Treatment with chymotrypsin reduced the size of the high
molecular band and the major bands by about M, 40,000.
Binding remained unchanged after treatment with trypsin and
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CHARACTERIZATION OF TWO SCC GLYCOPROTEIN ANTIGENS

205 K--Â«

116K- to

97K- K

M

45 K-

M 1
Fig. 1. Immunoblot of SCC extracts stained with LAM2 antibody. Molecular

weight markers (M) are myosin (205,000), 0-galactosidase (116,000), phospho-
rylase b (97,000), bovine albumin (66,000), and egg albumin (45,000). Lanes
contain untreated extract (lane 1) and extract treated with periodate (lane 2),
chymotrypsin (lane 3), trypsin (lane 4), neuraminidase (lane 5), and mixed
glycosidases (lane 6). K, thousands.

cells. LAM8 antibody had no effect on RBC with the blood
group antigens AI, A2, B, O, Le", Leb, M, and N. Antibody

reactivity with saliva was examined by dot blot assays with SCC
cell extracts serving as control. LAM2 recognized a component
in saliva of group O secretors. LAM8 recognized a component
in the saliva of Le" positive probands.

SCC cell extracts were separated on SDS-PAGE, transblotted
onto nitrocellulose, and in part treated with neuraminidase. A
specific band was seen with LAMS antibody but not with anti-
LÃ©"antibody. Neuraminidase treatment of SCC extracts abol
ished LAM8 reactivity, but no reactivity with anti-Le" antibody

emerged (Fig. 3).
Presence of Antigens in Lipid Extracts. Chloroform-methanol

extracts of SCC cells were separated by thin layer chromatog-
raphy and the silica gels were incubated similarly to the nitro
cellulose filters. With LAM2 antibody, antigenic reactivity
could be demonstrated at the chromatography front. In con
trast, LAMS antigen was not demonstrable in lipid extracts
(Fig. 4).

Epitope Characterization by Competition Radioimmunoassay.
SCC cells were bound to microtiter plates and antibody binding
was examined by indirect radioimmunoassays. To elucidate the
structure of the epitopes, antibody binding was determined after
enzymatic treatment of SCC cells or in the presence of potential
inhibitors. Binding of both antibodies was not influenced after
treatment of target cells with mixed glycosidases. LAM2 bind
ing was not affected by treatment with neuraminidase, while
LAMS binding was reduced to less than 10% of control.

Antibody binding was also examined in the presence of acidic
mucupolysaccharides and monosaccharides (Fig. 5). Binding of

205K-

45 K-

30 K--Â»

20 K-â€”Â»

M 1
Fig. 2. Immunoblot of SCC extracts stained with LAM8 antibody Lane I,

untreated extract, and extract treated with periodate (lane 2), proteinase (lane 3),
chymotrypsin (lane 4), trypsin (lane 5), neuraminidase (lane 6), and mixed
glycosidases (lane 7). M, molecular weight markers (see legend to Fig. 1); K,
thousands.

N

30 K-

mixed glycosidases. All reactivity was lost after digestion with
neuraminidase (Fig. 2).

Relationship with Blood Group Antigens. A panel of RBC
expressing defined blood group antigens was incubated with
antibody. Agglutination and lysis (in the presence of human AB
serum) was observed with LAM2 antibody in H(O)-positive

M C 1
Fig. 3. Immunoblot of untreated and neuraminidase treated (,\ ) SCC extracts.

M, molecular weight markers (see legend to Fig. 1); C, control staining with
amido blark; lane 1, staining with LAM8 antibody; lane 2, staining with anti-LÃ©"
antibody; < dot blot of Le" saliva as positive control; <, dot blot of secretor

saliva as negative control.
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CHARACTERIZATION OF TWO SCC GLYCOPROTEIN ANTIGENS

monosaccharides tested, only neuraminic acid had a marked
inhibitory effect. LAM2 binding in the presence of neuraminic
acid was 55% and LAM8 binding 30% of control.

A series of lectins was used to specifically block potential
antibody binding sites (Fig. 6). Ulex europaeus reduced LAM2
but not LAM8 binding. This lectin recognizes a-L-fucose and
blood group H antigen. Wheat germ agglutinin recognizing
neuraminic acid and JV-acetyl-ÃŸ-D-glucosaminyl residues re
duced LAM2, and to a greater extent, LAMS binding. This
effect disappeared when succinylated wheat germ agglutinin
(which has no affinity to neuraminic acid) was used.

Direct radioimmunoassays with radiolabeled LAMS antibody
were performed to examine competition of other antibodies for
LAMS binding. No inhibition of LAMS binding was observed
by the monoclonal antibodies LAM2, anti-19.9, and anti-Le".

N 1 2 3
Fig. 4. Thin layer chromatograms of crude lipid extracts of SCC cells stained

with ninhydrin reagent (,V), LAM2 antibody (lane I), LAMS antibody (lane 2),
and NS-l supernatant as control (lane 3).
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Fig. S. Competition solid phase radioimmunoassay of SCC cells with LAM2
and LAM8 antibodies in the presence of mono- and polysaccharides. GlcNAc, N-
acetyl-glucosamine; Man. mannose; Gal, galactose; I'm: fucose; GalNAc, N-

acetylgalactosamine; NeuNAc, neuraminic acid; Chondroitinsulf., chondroitin sul
fate.

Grlffonio agglut.-Il

Peanut agglutinin
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Concanavalin A

Phytotaiagglutinln

Vheat gerÃ¬agglut.
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Fig. 6. Competition solid phase radioimmunoassays of SCC cells with LAM2
and LAMS antibody after preincubation with lectins recognizing different car
bohydrates: Griffonia agglut. (agglutinin) II, /V-acetyl-glucosamine; Peanut agglu
tinin, galactose; l'lc.\ europaeus, a-L(â€”)fucose;Concanavalin A, mannose; phyla

hemagglutinin, neuraminic <J-D-galactose(l-3.4)/3-D-iV-acetyl-gIucosamine; Wheat
germ agglut., neuraminic acid and ,V-acetylglucosaminc dimers; Succinylated
WGA, (wheat germ agglutinin), N-acetylglucosamine dimers.

LAM2 was inhibited in the presence of mucin and binding of
LAMS in the presence of hyaluronic acid. Heparin and chon
droitin sulfate had no effect on antibody binding. Of various

DISCUSSION

In this paper we characterize two glycoprotein antigens of
small cell carcinoma. The antigens differ in tissue expression
and in molecular composition. Based on published results of
immunohistochemical staining with antibodies directed against
SCC membrane antigens, four major groups of antigens can be
distinguished: (a) large number of antigens are also expressed
in other epithelial structures, such as normal bronchial epithe
lium, nonsmall cell carcinoma of the lung, and nonpulmonary
carcinomas such as breast or colon carcinoma. Immunohisto
chemical staining presented in this report showed LAM2 anti
gen to belong in this group of epithelial antigens, together with
the antibodies SMI (15), E10/5, 2G3 (6), and PE-35 (6); (b) a
second group of antigens appears to be associated with neu-
roendocrine differentiation. Examples include the antigen
MOC-1 (7) and maybe B10/12 (6), SCLC5023 (16), and NE-
35 (6). MOC-1 antigen was shown to be expressed in cells of
neuroendocrine differentiation, in a small proportion of aden-
ocarcinomas, but not in normal bronchial epithelium; (c) a
third group of antigens was found to be commonly expressed
in cells of macrophage differentiation or natural killer cells and
SCC (17, 18); (</) a last group of antigens appears to be tumor
associated, based on the absence of expression in normal bron
chial epithelial tissues, other carcinomas, such as nonsmall cell
lung, breast and colon carcinomas, tissues of neuroendocrine
differentiation, and WBC. Based on results of tissue reactivity,
LAMS (9) and maybe SCLC5023 (16) would appear to recog
nize such a tumor-associated antigen.

Identification of surface proteins characteristic of small cell
carcinoma by two-dimensional gel electrophoresis of radiola
beled membrane proteins has led to the hope of many investi
gators that their antibodies might be directed against such a
protein (19). However, biochemical characterization of a large
number of SCC antibodies by one group of investigators showed
all their antigens to be glycolipids, many with the oligosaccha-
ride lacto-jY-fucopentaose as epitope. Our preliminary charac
terization of the SCC antigen LAM2 and LAM8 (8, 9) sug
gested the first to be a protein and the latter to be a glycoprotein
antigen. The investigations reported in this communication
were performed to better characterize these two antigens.

Work presented in this communication demonstrates LAM2
antigenic reactivity in crude lipid extracts and in a native
confirmation glycoprotein. In immunoblots, LAM2 antigen
could only be visualized after renaturation of the SCC extracts
separated in SDS-PAGE. Specific bands had approximate mo
lecular weights of 100,000-120,000 and 210,000. The antigen
was sensitive to digestion with proteinases and mixed glycosi-
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CHARACTERIZATION OF TWO SCC GLYCOPROTEIN ANTIGENS

dases. L-Fucose was shown to be a component of the carbohy
drate epitope. The epitope was shown to be related to the blood
group antigen H(O) as demonstrated by the reactivity of LAM 2
antibody with AB negative RBC and by inhibition of LAM2
binding of the lectin from /'. europaeus.

Anti-tumor cell antibodies found to be reactive with the H-
blood group determinant have been reported by other investi
gators. Examples in other respiratory tract tumors include
antibodies against squamous cell carcinoma of the head and
neck (20), lung adenocarcinoma (21), and the glycoprotein
receptor for epidermal growth factor of the lung carcinoma cell
line A431 (22). Earlier, a loss of AB isoantigens has been
reported by immunohistochemical studies of nonsmall cell lung
carcinoma with anti-AB sera (23). The uniform expression of
the LAM2 antigen in SCC as well as in nonsmall cell carcinoma
of the lung suggests that this phenomenon is common to lung
tumors independent of their differentiation.

Immunoblotting experiments showed LAM8 antigen to be a
glycoprotein with a major band at M, 90,000-135,000 and a
minor band at M, 200,000. The antigen was sensitive to diges
tion with neuraminidase and chymotrypsin. Radioimmunassays
showed strong competition with neuraminic acid and the lectin
wheat germ agglutinin, Thus demonstrating that neuraminic
acid is a major part of the LAM8 epitope. Despite reactivity of
LAM8 antibody with the saliva of Le* positive probands, several

lines of investigation suggested that LAM8 antigen was differ
ent from the Le" blood group. No LAM8 reactivity was seen
with Le" positive RBC, and SCC cell extracts did not react with
anti-Le" antibody, even after treatment with neuraminidase.

LAM8 antigen shares sensitivity to neuraminidase with other
tumor-associated antigens. The most extensively characterized
of these antigens is CA 19-9, a sialylated Le" antigen first

identified by a mouse monoclonal antibody raised against colon
carcinoma (24). Based on the lack of Le" reactivity of neura-
minidase-treated LAM8 antigen and the lack of competition
between anti-CA 19-9 and LAM 8 antibody, it can be concluded
that the two antigens are not identical. However, despite its
relatively low molecular weight, there are suggestions that
LAM8 might belong to the group of mucin antigens because of
its high carbohydrate content. Evidence for this is the relatively
broad specific band after separation in SDS-PAGE and the
inability for radioiodination of the antigen by both Bolton-
I Iunior or Protag methods (data not shown).

There is evidence that changes in sialylation of membrane
glycoproteins might be related to the biological behavior of
tumor cells. An increased membrane content of sialic acid was
found to be associated with decreased transplantability of hu
man and mouse melanomas (25), increased metastatic potential
of murine tumor cells (26), and resistance to natural killer cell
mediated cytotoxicity (27). Whether the membrane sialoglyco-
protein identified by LAMS antibody moderates similar biolog
ical reactions in small cell carcinoma remains to be determined.

Thus, our results show the SCC antibody LAM2 to define a
native conformation epithelial type glycoprotein GPioo-no with
L-fucose as a dominant part in the carbohydrate epitope which
appears to be closely related to the blood group H antigen. In
contrast, the antibody LAM8 recognizes a tumor-associated
sialoglyprotein sGPw-us which is different from LAM2 and
CA 19-9 (sialo-Le") antigen and is likely to represent a novel

tumor antigen.
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