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ABSTRACT

A monocional antibody CSLEX1 which reacts with sialosyl Le*
but not with sialosyl Le* has been produced. The CSLEX1
antigen has a tissue distribution similar to that of Le*, appearing
characteristically in the proximal tubules of the kidney and on
granulocytes. It is tumor associated in that 14 of 34 (41%) of
tumor lines tested reacted with the CSLEX1 antibody, and 50 of
74 (68%) of tumor tissues tested reacted with the antibody. Loss
of immunoperoxidase staining of tissues after neuraminidase
treatment showed that the antibody is reacting to sialyl deriva-
tives. The antibody reacted in solid-phase radioimmunoassay to
sialosyHlactofucopentaosyi(ill)ceramide and
glioside (6B). These results indicate that the 'CSLEX1 epitope
has the following structure:

NeuACa2—>36dm—+4Glla:NAcﬁ1—>36alﬂ—+

Fucal

This structure had not previously been known to be tumor
associated.

INTRODUCTION

Immunization to various cancers and myeiloid leukemia cells
has led to production of monocional antibodies directed against
the trisaccharide hapten of lacto-N-fucopentose lll (3, 9, 10, 13,
14-16, 31). The structure is also denoted as Le* (13), SSEA-1
(29), and My-1 (4). A glycolipid with this carbohydrate structure
was found to accumulate in various human adenocarcinomas
(38), and antibodies to this structure react with preimpiantation
mouse embryo, mouse teratocarcinoma, human granulocytes,
various human cancer tissues, and normal cells such as tubules
of the kidney and gastric glands (5). The trisaccharide hapten of
lacto-N-fucopentosae Iit has the following structure:

Galm—AGlgNAcm-

Fucat

We describe here a new monocional antibody that reacts with
the sialosylated form of the Le* antigen. To our knowledge, such
an antibody against sialosylated Le* has not been described
previously. We provide data on its reactivity with various cancer
cell lines, distribution in both tumor and normal tissues, and
evidence that the antibody CSLEX1 reacts with sialosylated Le*.
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MATERIALS AND METHODS

immunization and Somatic Cell Hybridization. Four- to 6-week-oid
female BALB/c mice were immunized s.c. with a 0.5-mg membrane
protein from stomach adenocarcinoma tissue (32-OP-T-ST) emulsified in
complete Freund’s adjuvant. Two booster injections with the same
amounts of membrane protein were given at 2-week intervals. After 3
days, fusion of spleen celis was done with myeloma P3-X63-Ag8.653
(21) by a modiified method of Khier and Milstein (23). Two weeks after
fusion, supematants were analyzed for antibody production by ELISA®
and a microcytotoxicity test. After fusion, 138 macroscopic clones were
identified, 17 of which were reactive with the immunizing tissue but not
with normal stomach and colon tissues. From these 17 clones, a rapidly
growing clone was selected, and subcloned twice by limiting dilution and
passaged into BALB/c mice to produce ascites.

Tissues. Human tumor tissue from various organs was obtained at
surgery and stored at —80°. Normal human tissue was obtained from
cadaver kidney donors and from patients at autopsy with no neoplastic
disease, then immediately frozen in isopentane:dry ice and stored at
—80°.

Cell Lines. Established stomach cancer cell lines (MKN1, MKN28,
MKN45, and MKN74 by Dr. H. Hojo and KATO-II by Dr. M. Sekiguchi)
were kindly provided by the First Department of Pathology in Niigata
University (Professor H. Watanabe), Japan. Stomach cancer line MK-92
was established by Dr. S. Mukai and Dr. Y. Kurosu (Nippon University,
Japan). Lung and colon cancer lines (PC-1, PC-3, PC-8, PC-7, PC-8, PC-
9, PC-10, PC-12, PC-13, PC-14, QG-56, and C-1) were kindly supplied
by Dr. Y. Hayata (Tokyo Medical College, Japan) and Dr. K. Tanaka

{Kyushu University, Japan). Colon cell ine M-7609 was kindly provided
byDr M. Fukushima (Hirosaki University, Japan). Esophagus cancer

lines (TE-1 and SH1) were established by Dr. T. Nishihira (Tohoku
University, Japan) and Dr. lizuka (National Cancer Center, Japan). Other
celt ines used in this study were obtained from the American Type
Culture collection. All cell lines were maintained in culture in RPMI 1840
supplemented with 15% fetal calf serum, penicilin, and streptomycin.

Monocional Antibody Screening by ELISA. For the micro-ELISA
testing, Terasaki tissue culture plates (Falcon) were coated ovemight at
4° with various membrane fractions (at 25 xg/mi in bicarbonate buffer,
pH 9.6) which were prepared by nitrogen decompression followed by
differential centrifugation. After a wash in PBS:0.05% Tween 20, the
wells were coated with 1% ovalbumin in bicarbonate buffer for 1 hr at
37°. Following removal of the ovalbumin, 5 ul of sample were added and
incubated for 2 hr at 37°. After 3 washings with PBS:0.05% Tween 20),
5 ul of peroxidase-labeled goat antimouse (lgG + IgM)
(KPL Laboratories) were allowed to react for 1 hr at 37°. After washing
5 times, 5 ul of O-phenylenediamine were added at room temperature
for 15 min. The reaction was stopped with 2.5 m sulfuric acid. The
absorbance was measured at 492 nm with a Dynatech TR200 reader.

Microcytotoxicity Test. The complement-dependent microcytotoxic-
ity test was performed according to standard microtechniques (30).

indirect Immunofiuorescent Assay. indirect
was performed by reacting cells with 50 ul of appropriately diluted
antibodies at room temperature for 30 min. After washing 3 times with
PBS-0.01% sodium azide, the celis were incubated in 50 ul of flucrescein

3The abbreviations used are: ELISA, enzyme-inked immunosorbent assay;
PBS, phosphate-buffered saline; TLC, thin-layer chromatography.
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isothiocyanate conjugated goat antimouse IgM for another 30 min at 4°,
followed by washing 3 times. The celis were examined by fluorescence
rma'oscopy We used mouse myeloma IgM (10 to 20 ug/mi) as negative

Imnmoperoxidnu Staining. Normal and neoplastic fresh tissues
were used to examine immunochemical localization of the reactive anti-
gens by immunoperoxidase staining. Cryostat-prepared tissue sections
fixed in 4% formalin in Tris-buffered solution were incubated with 1:2000
diluted monocional antibodies (and mouse myeloma protein as a negative
control) for 1 hr at room temperature. After washing in PBS, peroxidase-
conjugated goat antimouse IgG + IgM F(ab)’z (Jackson immuno-
Research) was added to the tissue section for 45 min at room tempera-
ture. After being washed in PBS, the slides were treated for 6 min in
0.021% w/v 3-amino-9-ethyicarbozole (Sigma Chemical Co., St. Louis,
MO) in 0.02 » sodium acetate buffer at pH 5.2 and 0.01% H;0,, then
counterstained with hematoxylin, and mounted in glycerol:PBS.

Tissue sections were scored by staining intensity: ++, uniformly very
dark; +, moderately dark; and +, slightly greater than control staining.
Control tissues in all cases were completely negative (—).

Enzyme Treatment. Enzymatic treatment of the stomach cancer
tissue used for immunization was done by the standard ELISA technique,
using Pronase (60 xg/0.1 mi; Calbiochem-Behring, San Diego, CA),
trypsin (500 1g/0.1 mi; Worthington Biochemical, Freehold, NJ), ficin (10
#g/0.1 mi; Sigma), neuraminidase (0.5, 0.1, and 0.02 IU/mi; from Vibrio
cholerea, Calbiochem), and sodium periodate (5 mm). The enzymatic
reactions took place at 37° for 1 hr. Sodium periodate was incubated at
4° for 1 hr.

Neuraminidase treatment by immunoperoxidase was also done using
neuraminidase (from Arthrobactor ureafaciens, Calblochem) with incu-
bations at 37° for periods of 2 hr.

Glycolipid Samples. Gangliosides, 6B and 6C, were prepared from
human colonic adenocarcinoma as described in a preliminary note (12).
A gangjlioside, 7B, was prepared from human colonic adenocarcinoma.*
The fraction containing sialosyl Le* ganglioside (24) was prepared from
human colonic cancer metastatic to kiver. The major band in this fraction
was identified as sialosyl Le* because it released Le®-active glycolipid on
treatment with Clostridium perfringens sialidase in the absence of deter-
gent (24). The Le*-active core glycolipid released on sialidase treatment
was a ceramide pentasaccharide with the same mobility as Le"-active
glycolipids isolated from human erythrocytes (x4b glycolipids). Sialosyl-
lactofucopentaosykIli)ceramide (27) was prepared from human kidney
and is a gift from Dr. Helkki Rauvala, Department of Biochemistry,
University of Helsinki, Helsinki, Finland. Difucosyllacto-nor-hexaosyicer-
amide was prepared from human colonic cancer as described previously
(11). Sialosyliparagioboside was prepared from human erythrocyte mem-
brane as described previously (28).

Solid-Phase Radioimmunoassay. Determination was made accord-
ing to the procedure described by Kannagi et al. (20). Each well was
coated with 10 ng of glycolipid together with 50 ng of lecithin and 30 ng
of cholesterol.

TLC Immunostaining. TLC immunostaining was done on a Baker's

TLC miniplate (5 X 6 cm) using the method of Magnani
et al. (25), as modified by Kannagi et al. (19). Antibody was diluted 300
times and applied on a TL.C plate in order to minimize nonspecific staining.

RESULTS

Reactivity against Normal Peripheral Blood Cells and Var-
lous Cell Lines. The CSLEX1 monocional antibody was tested
for cytotoxic activity with normal panel cells as shown in Table
1. The IgM antibody (ascites titer 1:10%) was cytotoxic to gran-
ulocytes and noncytotoxic to lymphocytes, monocytes, platelets,
and RBC tested, although monocytes did react with CSLEX1 in
immunofluorescence tests. Various cell lines were examined for

4 E. Nudeiman and S. Hakomori, unpublished data.
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reactivity by microcytotoxicity, immunofluorescence, and immu-
noperoxidase staining. Among leukemia-tymphoma lines tested,
CSLEX1 reacted only with APL line HL-60 and histiocytic lym-
phoma line U-937, but not to T-ALL lines 8402, CEM, MOLT-4,
or HPB-MLT; B-lymphoma lines Daudi, Ramos, Raji, or Wel;
cALL lines KM-3 or Reh; or CML line K-562.

Among 34 various solid tumor cell lines examined, CSLEX1
yieided positive results with 2 stomach carcinoma lines (KATO-
Il and MKN28), one lung adenocarcinoma line (PC-3), 3 lung
squamous cell carcinoma lines (PC-1, PC-9, and QG-56), 5 colon
adenocarcinoma lines (C-1, M7609, COLO 205, WiDr, and SK-
CO-1), 2 breast carcinoma lines (SK-BR-2 il and BT-20), and
one esophagus tumor line (TE-1). A total of 14 of 34 cell lines
(41%) showed a positive reaction. An especially high frequency
of positive reactivity was observed in the colon adenocarcinoma
lines (5 of 7 or 71%).

Tissue Distribution of the CSLEX1 Antigen in Normal and
Malignant Tissues. The tissue distribution of CSLEX1 antibody-
reactive antigen was examined by immunoperoxidase staining.
Strong positive staining of normal tissues was observed in the
glands and mucosa of the esophagus, as well as in the proximal
tubules and descending loops of Henle of the kidney. Weaker
staining was observed in very limited parts of some deep crypts
of the colon, alveolar macrophages, some acinar ceils of the
pancreas, hepatic cells, and Kupffer cells in the liver, ureter, and
granulocytes. The antigen was not detected in RBC, lympho-
cytes, stomach, lung parenchymal cells, bronchi, bile ducts,
pancreatic ducts, brain, peripheral nerves, thymus, epidermis,
sweat glands, arteries, veins, ovary, uterus, adrenal glands,
muscie, or connective tissues. This reaction pattem is almost
identical to that of Le*, except that Le* is expressed in stomach
and brain, and CSLEX1 antigen is not.

Seventy-four various tumor tissues tested are shown in Table
2. Surprisingly, the antigen recognized by CSLEX1 antibody
could be detected in many carcinomas: 16 of 17 stomach ad-
enocarcinomas; 13 of 17 colon adenocarcinomas; 10 of 16 lung
tumors; 2 of 4 esophagus tumors; 3 of 3 pancreas adenocarci-
nomas; 2 of 8 breast tumors; and 3 of 6 ovary tumors. Mouse
myeloma IgM (5 to 10 ug/mi) was used as a control and did not
react with any of these tissues. All samples contained only tumor
tissue, except for 6 (of 17) colon adenocarcinoma samples, which
contained both tumor tissue and adjacent normal tissue. In 5 of
these 6 samples, the normal tissue portions were not stained.
Cancerous portions of the positively reacting colon adenocarci-
noma samples showed staining in the apical cytoplasm of the
cancer tubules and in the luminal contents. Three of 4 stomach
and 8 of 8 colon samples containing mucin lakes showed positive
reactivity with this antibody, probably due to the presence of
antigen on mucin. A high frequency of positive staining of tumor
tissues by CSLEX1 was observed in adenocarcinomas such as
stomach, colon, and lung without regard to differentiating grade
of the cancer cells. Positive staining was also observed in some
squamous cell carcinoma samples. The CSLEX1 antibody re-
acted with 50 of 74 (68%) tumors tested.

Enzyme Treatment of CSLEX1 Reactive Antigens. Treat-
ment of the immunizing stomach adenocarcinoma’ with neura-
minidase and sodium periodate competely diminished binding of
CSLEX1. Treatment with Pronase partly decreased binding (Ta-
ble 3A). These results suggest that the antigen on the immunizing
tissue may be a sialosylated glycoprotein.

Immunoperoxidase staining of normal kidney tubules and
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Table 1

Reactivity of monocional antibody CSLEX1 against normal panel cells and cancer cell lines

Immuno- Immuno-
Coll tested Origin Cytotoxicity flucrescence peroxidase
Normal
T-lymphocytes Peripheral blood o/110* NT® NT
B-lymphocytes Peripheral blood and spieen 0/55 NT NT
Monocytes Peripheral biood o/21 111 NT
Granulocytes Peripheral blood 20/20 (1:1049° 20/20 NT
Platelets Peripheral blood 0/15 NT NT
RBC
A Peripheral blood 0/pooled NT NT
B Peripheral biood 0/pooled NT NT
(o} Peripheral blood 078 NT NT
Leukemia-lymphoma
8402 T-ALL - - -
CEM T-ALL - - -
MOLT-4 T-ALL - - -
HPB-MLT T-ALL - - -
Daudi B-lymphoma - - -
Ramos B-lymphoma - - -
Raji B-ymphoma - - -
Wel B-ymphoma - - -
KM-3 Common ALL - - -
Reh Common ALL - - -
HL-60 Acute promyeiocytic leukemia +(1:10% + +
ua37 Histiocytic lymphoma +(1:10% + +
K562 Chronic myeloid leukemia - - -
Stomach
KATOHI Signet-ring cell carcinoma +(1:104 + +
MKN28 Adenocarcinoma (well) NT + +
MKN1 Adenosquamous cel carci- NT - -
noma
MKN45 Adenocarcinoma (poor) - - -
MKN74 Adenocarcinoma (well) - - -
MK-82 Signet-ring cell carcinoma - - -
PC-1 Squamous cell carcinoma NT + +
(poor)
PC-3 Adenocarcinoma (mod) NT + +
PC-8 Small cell carcinoma - - -
PC-7 Adenocarcinoma (poor) - - -
PC-8 Adenocarcinoma - - -
PC-9 Squamous cell carcinoma (well) +(1:10% + +
PC-10 Squamous cell - - -
(mod)
PC-12 Adenocarcinoma (welf) - - -
PC-13 Large cell carcinoma - - -
PC-14 Adenocarcinoma - - -
QG-56 Squamous cell carcinoma +(1:10% + +
A-549 Lung carcinoma - - -
SK-LU-1 Adenocarcinoma (poor) - - -
Colon
C-1 Adenocarcinoma (poor) NT + +
M-7609 Adenocarcinoma (poor) +(1:10% + +
S$-7512 Simple cancer - - -
COLO 205 Adenocarcinoma +(1:109 + +
WiDr Adenocarcinoma +(1:109 + +~t
SK-CO-1 Adenocarcinoma + +
COLO 320HSR Adenocarcinoma - - -
Breast
SK-BR-1 lll Adenocarcinoma - - -
SK-BR-2 1l Adenocarcinoma +(1:109 + +
BT-20 Adenocarcinoma +(1:109 + +
TE-1 Squamous cell carcinoma (well) NT + +
SH1 Squamous cell carcinoma - - -
Liver
SK-HEP-1 Adenocarcinoma - - -
Bladder
J82 Transitional cell carcinoma - - -
(poon)
SCaBER Squamous cell carcinoma - - -

* Number of positive per number of tested samples.

b NT, not tested; - negaﬂve :t.weddypodﬂve +, moderately or strongly positive; well, well differentiated;
poorly differentiated.
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Table 2
Reactivity of the CSLEX1 antibody against tumor tissues

No. of Reactivity
tumor % of
tissues  positive
Cancer tested samples +++* ++ + + Mucn®
Stomach 17 94 8 1 4 3 3/4
Colon 17 76 2 1 6 6 88
Lung
AD 9 78 5 1 0 1
SQ 4 50 1 o 1 0
uo 3 a3 0 o o0 1
Total 16 63 6 1 1 2
Esophagus 4 50 0 2 0 O
Ovary 8 50 3 0 0 O
Breast 8 25 0 1 0 1
Bladder 1 100 1 0o 0 O
Kidney 1 0 0 0 0 0
Pancreas 3 100 1 1 0o 1
Uterus 1 0 0 0 0 O
Total 74 68

® 44+, diffuse; ++, 40 to 80%; +, 10 t0 40%; =+, 1 to 10%; AD, adenocarcinoma;
; UD, undifferentiated carcinoma.

esophageal glands with CSLEX1 was abolished by neuramini-
dase treatment (Table 3B), whereas reactivity of antibody
(CLEX1) directed against Le* was not affected or increased by
neuraminidase treatment.

Reactivity of the CSLEX 1 with Various Gangliosides. Table
4 shows the structures of the various glycolipids used in the
solid-phase radioimmunoassay and/or the TLC immunostaining
assay. The structure of 6B-ganglioside has just recently been
identified.® The reactivities with gangliosides at different antibody
dilutions by solid-phase immunoradiocassay are shown in Chart
1. It is obvious that the antibody reacted with sialosyllactofuco-
pentaosyi(lii)ceramide (Rauvala), sialosyl difucosyiacto-nor-hex-
aosyiceramide (6B), and sialosyl monofucosylliacto-nor-octaosyl-
ceramide (7B), but not with others. Fig. 1 shows the TLC
immunostaining pattemn of ides with the CSLEX1 anti-
body. CSLEX1 reacted with both 6B and 7B gangliosides and
Rauvala's ganglioside, but with neither the sialosyl Le* fraction
nor other

Table4showsmereactivﬂyofmeCSLEx1antibodywm
known novel fucogangliosides tested. it can be seen that the
monocional antibody reacted with the first 3 gangliosides, which
contain the sialosyl Le* structure. The antibody did not react
with similar derivatives having chemical structures which were
slightly different (Table 4).

DISCUSSION

A monocional antibody, CSLEX1, is described here which
defines a new tumor-associated antigen, a sialosylated Le* an-
tigen. This antigen has been found to have a tissue distribution
similar to, but more restricted than, that reported previously for
the nonsialosylated Le* antigen (5). Among normal tissues, both
Le* antigen and the antigen detected by CSLEX1 are found on
granulocytes, the proximal tubules of the kidney, and the de-
scending loops of Henle. Among tumor cell lines, both antigens
are found on HL-60 (an acute promyelocytic leukemia line) and
U-937 (derived from a histiocytic lymphoma). This reaction pat-

Y. Fukushi, E. Nudeiman, S. B. Levery, S. Hakomori, and H. Rauvala, submitted
for publication.

5282

Table 3
Effect of enzyme treatment
A. ELISA of CSLEX1 with enzyme-treated immunizing tissue.
Absorbance”

0.14
0.17
035

B. Effect of neuraminidase on the expression of CSLEX1-reactive antigens by
Immunoperoxidase assay.

Neuraminidase®
treatment
05 01 001
Tissue tested Monocional antibody unit unit unit PBS
Kidney (1KD580) CSLEX1 - - 7
CLEX1 ++ 4+ ++ ++
Mouse myeloma IgM - - - -
Esophagus (1ES390) CSLEX1 - - % ++
CLEX1 ++ ++ ++ ++
Mouse myeloma igM - - - -
* Negative, <0.2 at Age.

® Neuraminidase from Vibrio cholerae (Calbiochem).
:MMMMMMMM(M).
For scoring of siides, see “Materials and Methods.”

tern suggests that the distribution of CSLEX1 antigen is similar
to that of Le*. However, unkke Le*, the antigen detected by
CSLEX1 is neuraminidase sensitive. When tested against known
fucogangtiosides, the CSLEX1 antibody reacted with sialosyllac-
tomcopentaosyl(lll)oeramide sialosyldifucosylganglioside (6B)

and sialosyimonofucosyllacto-nor-hexaosyl ceramide (7B), but
not with sialosyl Le*, 6C ganglioside, difucosyllacto-nor-hexao-
syiceramide, or sialsylparagloboside. These results indicate that
the epitope structure detected by CSLEX1 is sialosylated Le*, a
structure first detected in the human kidney and described by
Rauvala (27).

Many of the monocional antibodies raised against cancer cells
react primarily with terminal te structures such as
sialylated Le" (24), Le” (2), and Le* (13). In fact, antibodies against
the Le* structure have been the most commonly produced
monocional antibody following immunization with human cancer
cells (3, 14, 15). This, along with the fact that monocional
antibodies have been produced against other terminal carbohy-
drate groups such as RBC Group A (34), RBC Group B (14),
RBC Group H type 2 (22), and A Le (17), attests to the strong
immunogenicity of the terminal carbohydrate structure when
human cancer cells are used as immunogens in mice.

The Le* structure is clearly stage-specific in mouse preimplan-
tation embryo, expressed maximally at morulae, disappears
during further development (29), and is then expressed again in
various mouse adult tissues (6). The Le* antigen or its di- or
trimeric form is clearly tumor-associated in humans in that many
human adenocarcinomas accumulate a large quantity of this
antigen bound to a novel ceramide (11, 38). During development
of the human embryo and fetus, maximum expression of Le*
and its di- or trimeric structure occurred between 38 and 85
days of gestation at the epithelia of various organs, particularly
gastrointestinal epithelia. Expression of dimeric Le* declined
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Table 4
Structures of novel fucogangliosides and their reactivity with the CSLEX1 monocional antibody

Reactivity
(68 gangiio- Galg1— 4GICNACS1—3Gals1— 4GICNACS1—+3Galg1—4Gics1-—+1Cer ++
side) (12) 3 3 3
NouAcal FIK:«I Fucal
Galg1—» 4GIcNACS1—-3Galf1—4Glcs1—1Cer ++
(Rauvala’s ganglioside) (27) 3 ?
Nu.w:a; Fucal
Sialosyimonofucosylacto-nor-octaosyl- Galg1— 4GIcNAGS1—3Galg1—» 4GIcNACS1—+3Galf1—+4GIcNACS1—+3Galf 1 —+4Gic1—1Cer ++
ceramide (7B ganglioside)* 3 3
NouAcag Fu:aI
Sialosyl Le" (24) e;m-.aadim—.aeum_uelw_.wa -
Nu.w:al ]
Fucal
6C ganglioside (12) e:m-.mum—.aem_.mlegw—-aeum-m_.wa -
NeuAca£ FucaI
Difucosyltacto-nor-hexaosyiceramide (11) Galgt— WW»‘GIWWM—AC« -
Fucal Fucal
Sialosylparagioboside (28) a;m» AGICNACS1—3Gal81—»4Glcs1—1Cer _
80001 The Le* determinants can be expressed in both glycolipid and
glycoprotein molecules of a celf (31). Sialosylated Le* has been
70004 o ¢

CPM

Chart 1. Reactivity of the CSLEX1 antibody by solid-phase radicimmunoassay

with sialosyliactofucopentacsyi(iificeramide (SFLP, A), sialosyidifucosyiganglioside
(68, 0), sialosyimonofucosyliacto-nor-octaosyiceramide (78, ), 6C ganglioside (6C,
&WO) {SPG, O), and difucosyllacto-nor-hexaosyiceramide (D¥-

greatly on further development.® interestingly, no Le* antigen
was observed to be expressed in various mouse cancers.” Thus,
Le* and its di- or trimeric structure are characteristic human
oncofetal antigens. The nonsialosylated Le* antigen has been
shown to be present in 93% (52 of 56) of gastric carcinomas
(35). The sialosylated form of Le* antigen detected by CSLEX1
has been demonstrated here to be present in 94% (16 of 17) of
stomach cancers, 76% (13 of 17) of colon cancers, and also in
other adenocarcinomas and squamous cell carcinomas as shown
in Table 2. Sialosylated Le*, like Le*, is tumor associated.

¢ Y. Fukushi, T. Shepart, and S. Hakomori, uptmoburvam
7 Y. Fukushi and S. Hakomori, unpublished observations
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detected on a glycolipid present in the human kidney (27). The
presence of sialosyl Le* in the luminal content of tubules, mucin
lakes in stomach, and colon adenocarcinomas, as well as the
observed partial reduction of CSLEX1 activity by Pronase sug-
gest that the sialosylated form of Le* is present on mucins
(mucus glycoproteins).

The significance of sialylation in neoplasma has been the
subject of many reports (8, 32, 36, 37, 39). An increase in
sialyitransferase activity in cancer tissues (1) and in the sera of
cancer patients has been reported (7). The presence of sialic
acid on cell surfaces protects against proteolytic digestion (33),
serves as a receptor, attenuates immunogenicity by masking
carbohydrates, plays a role in adhesion (18), tends to increase
solubility, or appears to correlate with metastatic ability (39).
Sialosylated Le* antigen was observed in both the apical cyto-
plasma of cancer tubules and the luminal contents, while the
nonsialosylated form of Le* antigen was detected only in the
cytoplasma of the cancer celis, not in the luminal contents. These
results indicate that the activity of sialyltransferase may be
increased in the surface membrane of cancer cells and the
sialosylated form of Le* may be solubilized, then secreted in the
lumen.

By immunofiuorescence, the sialosylated Le* epitope appears
to be on monocytes as shown by strong fluorescence in 11 of
11 samples tested. Yet by cytotoxicity, the antibody failed to kil
monocytes from 21 blood samples. Nonspecific staining of mon-
ocytes is unlikely, since many other monocional antibodies di-
rected against other specificites failed to stain monocytes. Al
though monocytes are more resistant to cytotoxic lysis than
tymphocytes, several monocional antibodies other than CSLEX1
were shown to readily lyse monocytes. The discrepancy remains
unexplained at the present time.

in a separate study, the CSLEX1 antibody was shown to react
with 46% (23 of 51) of lung adenocarcinoma patients’ sera and
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23% (72 of 313) of all cancer patients’ sera, while not reacting
with any of 80 normal sera or 41 sera from patients with benign
diseases (40). As in the case of sialosyl Le* (26), sialosylated Le*
is present in cancer patients’ sera, but not in normal sera,
probably because of: (a) the increased activity of sialyitransferase
in cancer tissues; (b) the increased solubility of the sialosylated
form; and (c) the prevention of uptake of the sialosylated form
by the blood clearance system (18).

The sialosylated Le* antigen appears to be a useful marker of
cancer antigens. CSLEX1 should therefore be of practical value
in diagnostic tests and in monitoring various cancer treatments.
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v/V/V) containing 0.02% CaCl, was used.
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Fig. 1. Immunostaining pattem of gangliosides detected by the antibody CSLEX1.

Bands in plate B (Lanes A to G) were detected by immunostaining with CSLEX1. Lane
and C coincides exactly with the major band chemically detected by orcinol:sulfuric acid reaction. Baker's high-performance TLC piate with a solvent of chioro-

syli)ceramide; Lane 4, 6C
form:methancl:water (50:40:10

difucosyiacto-nor-hexaosyiceramide;
autoradiogram of the same gangliosides in Lanes 1 to 7 (A), respectively, but developed on a seperate piate. The major band detected by autoradiogram of Lanes A, B,
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