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Summary. The specific binding and nature of the epitope
recognized by monoclonal antibody (Mab) 1H10, which
binds an antigen expressed on human cervical tumors,
was characteized by enzyme digestion, lectin competi-
tion assay and immuno-electron microscopy. Membrane
homogenates of CaSki cervical carcinoma cells were di-
gested with various enzymes, then analysed by SDS-
PAGE and immunoblotting. Cells grown on coverslips
were treated with various enzymes and in situ binding
of Mab 1H10 to cells was analysed by electron microsco-
py. The ability of lectin-conjugates to block Mab 1H10
binding to CaSki cells was also examined. Treatment
of samples with sodium periodate abrogated antigen rec-
ognition by Mab 1H10. Neuraminidase and hyaluroni-
dase digestion decreased but did not eliminate Mab
1H10 binding to cells in situ. Chondroitinase ABC diges-
tion, in contrast, removed Mab 1H10 binding sites both
in vitro and in situ. Trypsin and chymotrypsin digestion
of cell membrane homogenates decreased the molecular
weight of the Mab 1H10 antigen but did not decrease
the binding intensity. Wheat germ agglutinin (WGA)
strongly bound to CaSki cells and partially blocked Mab
1H10 binding, indicating that the antigen contains iy'-
acetyl-galactosamine residues at or near the epitope re-
cognized by Mab 1H10. Ricinus communis agglutinin
(RCA) exhibited a similar binding pattern to WGA.
However, concanavalin A bound only weakly to CaSki
cells and was ineffective at blocking Mab 1H10 binding.
The tumor-associated antigen recognized by Mab 1H10
is concluded to be a chondroitin sulphate glycoprotein
or proteoglycan rather than a mucopolysaccharide or
lipoprotein.

Introduction

A monoclonal antibody, Mab 1H10, was
duced which recognizes a surface antigen

recently pro-
expressed on

CaSki cervical carcinoma cells and several other tumor
cell lines (Roffler etal. 1991a; Yeh etal. 1992). Mab
1H10 binds to 40o/o of tumor specimens of human cervi-
cal carcinoma as well as about 36o/o of colorectal carci-
noma tissues and some ovarian, bladder and lung tumor
tissues (Table 1). Mab 1H10 has not been found to bind
normal human cells and tissues. This antibody is of clini-
cal interest due to its selective reaction with human cervi-
cal and other carcinoma tissues (Roffler etal. 1991a).
Cervical carcinoma is a common lethal malignancy af-
fecting women, especially African-Americans (Swanson

Table 1. lmmunohistochemical reaction of Mab 1H10 with human
cells and tissues'

Carcinoma Positivei Normal
tested

Positive
tested

Cervical carcinoma
Ovarian carcinoma
Endometrial carcinoma
Breast carcinoma
Hepatoma
Colorectal carcinoma
Bladder carcinoma
Renal cell carcinoma
Lung carcinoma
Prostate carcinoma
Testicular carcinoma
Stomach carcinoma
Osteogenic sarcoma
Glioma
Meningioma
Astrocytoma

Cervix 0124
Ovary 0ll
Endometrium 012
Breast 014
Liver 0114
Colon 014
Bladder 012
Kidney 012
Lung 013
Urethra 011
Thyroid 012
Oesophagus 011
Cerebrum 013
Spleen 0/8
Lymphocytes 0/5
RBC (A) }ls
RBC (B) OI4

40197
113
012
0t7
0 , 6
8 2 2
2 1 2
0 1
1 5
0 4
015
1 110
1 1 1
013
013
012

RBC (O) 0 4

u Reaction of Mab 1H10 with 5 pM cryostat tissue sections rras
determined by the peroxidase anti-peroxidase technique. Positive
reaction was deterrnined by comparison with control IgG. back-
ground staining. Antibody binding to red blood cells (RBC) and
lymphocytes was examined by haemagglutination and immuno-
fluorescence assays respectively
" weaK reactlonCorrespondence to. J.J. Wang
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et al. 1983) and Asians (Yeh 1985). Despite the wide-
spread use of programmes of cervical cytological screen-
ing, cervical carcinoma is still a serious problem (Mur-
phy et al. 1988; Dodgson et al. 1989). Monoclonai anti-
bodies against cervical carcinoma may yield clinical ben-
efits through improved screening, staging and treatment.
Solid subcutaneous cervical carcinoma tumors in nude
mice were effectively suppressed by intraperitoneal cavi-
ty or intravenous administration of Mab 1H10 conjugat-
ed with Pseudomonas exotoxin A (Roffler et al. 1991b)
or doxorubicin (Yeh et aL.7992). Our previous work sug-
gested that Mab 1H10 binds to a glycoconjugate pt.r.it
on the surface of cells of the cervical carcinoma cell
line CaSki (Roffler et aL.7990a). However. the biochemi-
cal nature of this antigen is still unknown.

Characterization of glycoprotein antigens is difficult
due to the complexity of carbohydrates. The effect on
antibody binding of removing terminal monosaccharide
residues from mucopolysaccharide is a useful technique
for studying tumor antigens (Plendl and Schumacher
1989; Pancino et al. 1991).Enzymes that remove specific
terminal monosaccharides, such as neuraminidase which
removes sialic acid, and hyaluronidase which removes
hyaluronic acid, have been used to determine which ter-
minal monosaccharide residues are important for anti-
gen-antibody interactions (Bischof and Lodish 1987;
Wang 1989; Wang et al. 1990). Lectin molecules which
bind to specific monosaccharides are also useful for
studying antibody binding to carbohvdrates. Lectins
have been used to study cell agglutination and mitogeni-
city (Goldstein et al. 1980) as well as to investigate the
oligosaccharides involved in cell-cell interactions. cell-
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virus interactions and the epitopes on surface antigens
(Sheer et al. 1988; Taatjes et air. 1990; Wang er al. 1990).
In this study, Triticum uulgaris agglutinin (WGA), Ricz-
nus commums agglutinin (RCA) and Concanatalin ensi-
formis (Con A) were examined for their ability to block
Mab 1H10 binding to CaSki cells. Three merhods have
been applied, including enzyme digestion, lectin cyto-
chemistry and immuno-electron microscopy, to chaiac-
terize a human cervical carcinoma-associated antisen
identified by Mab 1H10.

Materials and methods

Cells

CaSki cells were maintained in RPMI 1640 culture medium (Gibco.
Grand Island, NY, USA) supplemented with 5o/o heat-inactivated
fetal calf serum, 100 U/m1 penicillin and 100 trrg/ml streptomycin.
Cells were tested routinely for mycoplasma contaminaiion by a
standard method (Russell et al. 197 5).

Production of ntonoclonal antibody 1H10

Mab 1H10 was developed by the hybridoma technique (K<ihler
and Milstein 1975) as previously described (Roffler eta1. 1991a).
Mab 1H10. a murine I-eG. monoclonal antibody, was purified from
ascites fluid produced in BALB/c mice or from the supernarant
of culture medium obtained from hybridomas grown in serum-free
medium usin,e an Opticell 5200R cell culture system. Mab activity
u-as determined b1- en4me-iinked immunosorbent assav (Roffler
et al.  1991 a).

16F
1f0-

Fig. 1. Immunoreactivity of Mab 1H10 anti-
gen after enzymatic digestion. Membrane ho-
mogenates isolated from CaSki cells were di-
gested with enzymes (see the Materials and
methods), then analysed by SDS-PAGE and
immunoblotting with Mab 7H10. Lane l, ]Uin-
treated membrane fraction; lanes 2-8, dises-
t ion with :  lane 2. chondroit inase ABC; ine
-i, neuraminidase; lane 4, trypsin; lane 5, chy-
motrypsin; lane 6, papah; lane 7, protease;
lane B,lipase; lane 9, sodium periodate treat-
ment. Membrane components were not fixed
with glutaraldehyde before enzyme treatment



455

l

Fig.2a-d. Electron micrographs of binding of Mab 1H10 to CaSki
ce1ls in situ. a Unfixed CaSki cells in suspension were immunola-
belled with Mab 1H10 and Ab-gold (10 nm). Clusters of gold parti-
cles appear dispersed on the cell strface (arrowheafr. b CaSki ce1ls
grown on a plastic coverslip were hxed and incubated with Mab
1H10 and Ab-PO. Positive reactions were seen on the apical sur-
faces and in vesicles (arrowhead) attached on the surface. c Fixed

' . 1

i1,r::,,'':.li::.. -

CaSki cells incubated with Mab 1H10 and Ab-go1d. Gold particles
are evident on the cel1 surface (atowheaS but not on vesicles
outside the membrane, similar to the pattern in a. d No peroxidase
reaction was seen on the surface (.arrowhearf rvhen Mab 1Hi0
was omitted before incubation of fixed CaSki cells with Ab-per-
oxidase (PO) complex. Magnif icat ion: a x 32400; b x 13700:
c  x27300:  d  x16500

e  : ,
,
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tinase ABC (25 min), or g chonloitinase (60 min). Arrov,heacls indi-
cate the locations of immunoreactions. Note the absence of peroxi-
dase activity after 60 min of chondroitinase digesrion in g. Magnih-
c a t i o n :  a  x 3 3 5 0 0 ;  b  x 2 6 7 0 0 ;  c  x 3 3 3 0 0 ;  d  x 2 6 0 0 0 ;  e  2 7 8 0 0 :
f ,  g  x  16700

Fig.3a-g. E,ffect of in siru enzrnc drg-si irrn oi CaSki ce11s on
Mab 1H10 binding. Unfixed CaSki cel i .  r iere dieested rvith en-
zymes, as described in the Materiais and nrethtrds. ihen immunola-
be1led with Mab 1H10 and Ab-gold (a--el or ,\b-po (f. g). and
examined by electron microscopy. Celis u,ere digested u ith a lipase,
b protease, c papain, d neuraminidase, e hvaluronidase. f chondroi-

,il:iiiitritli::lil

i.:r:i:,::i,:::.rri.r,:



Mab 1H10 binding to tissue sections

Mab binding to human tissue was tested on thin sections of normal

and tumor s.-amples, which were stored at -70" C until use' Cryo-

stat sections (5 pm) of tissue were pretreated with acetone, incubat-

ed in 3% HrO, in methanol to deactivate endogenous peroxidase

activity and blocked with normal human serum [diluted 1 :5 in

phospirate-buffered saline (PBS)] to decrease- nonspecifrc back-

iro""A activity. Antibody binding was assayed by the peroxidase

inti-peroxidase technique (Johnstone and Thorpe.1987)' Briefly'

Mab 1H10 diluted to 50 pg/ml was incubated with tissues followed

by reaction with rabbit anti-mouse IgG and mouse peroxidase anti-

peroxidase conjugate; binding was visualized. with 3,3'-diamino-

tenzidine. Any siaining at intensities above the negative control

background (control IgG. Mab ATCC CL189 reacting with influ-

enza"virus) was considered to be a positive result' The ability of

Mab 1H1d to agglutinate blood-group antigens was assayed using

normal red blood cells of groups A, B and O'

Charqcterization of 1H10 antigen by enzyme digestions

Membrane fractions were obtained from 108 viable CaSki cells

by douncing ce11s in 5 ml of 1 mM NaHCO. containing 1 mM

pirenylmethylsulphonyl fluoride and2 mM aptotinin and then cen-

iriluging at 3000xg for 5 min to remove nuclei' Cells were centrl-

tog"i ui 100000xg for th and the pellet was sonicated on ice

foi 1 min. Enzyme digestion erperiments were performed at 37' C

for t h. Aliquois (100 p1) of membrane homogenates were incubat-

ed with an equal r'olume of each of the follorving: 0'01 units neu-

raminidase (typ. \'. Si-sma- St. Louis. \'Io . USA)in 50 mly' sodium

acetate. pH'5.i: 0.050 o tr1'psin (Sigma) in i0 nrl-f-Irrs-HCl buffer'

oH A.t with 50 m-lr '  CaClr: 0'050 o chlmotrvpsin tSigma)in 40 m'1/

fr"-gCt, pH 8.1 n.ith 50 m\I CaCl.: 5000 units of lipase (t1'pe

V[-S, Sigma) in 50 mV Irrs-HCl buI]-er. pH l6: 100 m-1/ sodium

periodate in i0 mrll sodium acetate- pH 5.1 : 0'05o o chondroitinase

ieC (Siema) in 250mM ;t'is-HCL- 176m'rI \aHCO3 and

250 mM fraCi at pH 8.0; 0.05% papain (Sigma.1 in 2m-V EDTA'

5mM cysteine-HCl, pH 62; 0.196 h1'aluronidase (Sigma) in

50 mM sodium acetate, pH 5.1 ; 0.0570 protease (type XIV, Sigma)

in 40 mM Tris-HCI, PH 7.8.
After enzymatic digestion, samples were mixed with an equal

volume of Liemmli buffer (Laemmli 1970). separated by electro-

ohoresis on a 3-72.5oh gradient acrylamide ge1 and transferred

tnto a nitrocellulose membrane. Nitrocellulose membranes were

blocked with 3"k skim milk (Difco, Detroit, Mich'' USA) in PBS'

1H10 antigen was identified by immunostaining with Mab 1H10

and goat inti-mouse lgG-peroxidase (PO) conjugate (Lee et al'

1988f Visualization of the binding of Mab 1H10 to antigen was

ihen'achieved by reaction with 4-chloro-1-naphthol' Sensitivity of

the 1H10 antigen to diverse enzyme treatments has also been evaiu-

ated by immu-nofluorescence as previously described (Roffler et a1'

1991.a).

Le c t in binding and immuno - e le c tr on mi cr o s c o p y

CaSki cell monolayers were grown on Thermanox round plastic

coverslips (Nunc, iGmstrup, Denmark), QS\1 ce1ls were firml'v

attached on the coverslips, therefore lectin binding, enzyme diges-

tions and immunostaining were performed without loss of cells

from the coverslip. Fixed ind unfixed ce1l samples were incubated

with Mab 1H10 [1 125 1/50 diiution of 1.37 mg/ml stock in Dulbec-

co's phosphate-buffered saline (D-PBS)I for 90 min with shaking

ut ,oo- temperature. This was followed by incubation with anti-

mouse IgG-peroxidase (Ab-PO) or anti-mouse biotin conjugate and

streptavi-din-colloidal gold (Ab-gold) for the positive controis' Sam-

pies omitting Mab 1Ut0 before incubation with Ab-PO were used

as negative controls.
F6r experiments examining the effects of in situ enzyme treat-

45'�7

ment on Mab 1H10 binding, unfixed CaSki cells were digested

with enzymes in the buffers described above before incubation with

Mab 1Hi0 and Ab-PO or Ab-go1d. The ability of lectins to block

Mab 1H10 binding to CaSki ce1ls was also examined alter first

fixing cells in 2oh glutaraldehyde in 0-1 M D-PBS, pH7'2, for

30 mln. Three kinds of lectin-PO conjugates were used at 1 mg/ml:

concanavalin A (Con A-PO), wheat germ agglutinin (WGA-PO)

and Ricinus communis agglutinin (RCA-PO;Sigma, St Louis)' The

lectin-PO conjugate (Wing et al. 1990) was incubated with hxed

CaSki cells tor i tr at 20'C. After washing several times with D-

PBS, ce1ls were incubated with Mab 1H10 and Ab-gold' Peroxidase

activity was shown by reaction with diaminobenzidine (DAB'

O.S mg/ml) and hydrogen peroxide (0-04%).in 0'05 M Tris-l{Cl

bufferl pH 7.6, for 15 min. The electron-dense deposits were

formed ty staining with 1% osmium tetroxide and the samples

were then routinely processed for electron mlcroscopy'

Quantitation of antibody binding to CaSki cell membrane

The intensity of peroxidase staining of CaSki cell membranes was

quantified using a Molecular Dynamics computing densitometer'

images of electron micrograph hlm negatives were analysed (Wang

1989;) using ImageQuant (Molecular Dynamics. Sunnyvale, Calif''

USA) softivare.-Beiween 30 and 100 scans perpendicular to the

cell membrane were made for each hlm. The areas under the curves

of peroxidase intensity versus distance across the cell membrane

were integrated and mean intensities and standard errors were ca1-

culated fiom 2 to 4 hlms for each experimental condition' The

results are expressed relative to CaSki ce11s incubated with Mab

1H10 and Ab-PO.

Results

Mab 1H10. a murine IgG. antibody, has been shown
to bind to human cervical carcinoma tumors but not
to normal human cells and tissues (Roffler et al. 1991'a)'
In this study, the biochemical nature of the antigen re-
cognized byMab 1H10 was investigated' Membrane ho-
mogenates from CaSki cervical carcinoma cells, which
"*pi"ss the Mab 1H10 antigen, were digested with differ-
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Fig.4. Quantitation of intensity of peroxidase staining of CaSki

..ilr. El."trott micrographs of peroxidase-stained CaSki ceils were

imaged and scanned ior intensity of membrane p,eroxidase staining

as d"escribed in the Materials and methods Mean intensities of

-.rnbrane peroxidase are shown for Mab 1H10 and Ab-PO la-

bel1ed CaSki cells that were previousl]' a untreated (control)' or

pietreated with b chondroitinase for 15 min' c chondroitinase for
'60 

min, d neuraminidase. e hvaluronidase' f trypsin' g papaln'

h protease and i sodium Periodate
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Fig. 5a-f. Effect of lectin blockin_e or sodium pen.rdate ir.atment
on Mab 1H10 binding to CaSki cells in situ. Cells uere labelled
with a wheat germ agglutinin-peroxidase complex (\\'G-\-POl.
b Ricintrs communis agglutinin-peroxidase complex (RCA-PO t and
1H10-Ab-go1d, c concanavalin A-peroxidase complex (Con A-PO t.

ent enzymes and analysed by SDS-polyacrylamide gel
electrophoresis (PAGE) and immunoblotting. Figure 1
shows the immunocr-tochemical staining of membrane
components on nitrocellulose paper with Mab 1H10.
Mab 1H10 recognized an antigen on undigested CaSki
membranes with a molecular s'eisht in the range 160
190 kDa (1ane 1). Chondroitinase ABC digestion greatly
reduced but did not eliminate \{ab 1H10 binding to
the major band at 175 kDa tlane l). \euraminidase, on
the other hand, did not affect \Iab 1H 10 antigen binding
(lane 3). Pretreatment of CaSki membrane homogenates
with trypsin or chymotrypsin reduced the molecular
weight of the antigen to 110 kDa (lanes .1 and 5). Diges-
tion with papain or protease resulted in a broad smear
from 180 to 75 kDa, which is characteristic of highly

or d Con A-PO and 1H10-Ab-gold. Note the reduced binding of
immuno-goid particles after RCA-PO binding (arrort,heaQ. Sodium
periodate treatment of CaSki ce11s blocked e WGA-PO and f Con
-{-PO binding (arrov'heads). Magnification: a x 13800;b x 16600;
c x 16700;  d,  x21600;  e x20700;  f  x27600

glycosylated proteins (lanes 6 and 7). Lipase digestion
slightiy decreased antibody binding (lane 8). Treatment
of membranes with sodium periodate, in contrast, totally
destroyed the epitope recognized by Mab 1H10 (lane 9).

The antigenicity of the 1H10 antigen in situ was ex-
amined using fixed and unfixed monolayer cells grown
on a plastic coverslip or in cell suspension. Cells were
pretreated with various enzymes, lectins or sodium per-
iodate. Treated. cells stained with Mab 1H10 followed
by Ab-PO or Ab-gold conjugates were examined by elec-
tron microscopy. Three control groups, including un-
fixed CaSki cells labelled with Mab 1H10 and Ab-gold
(Frg.2a) and fixed cells labelled with Mab 1H10 and
Ab-PO (Fig.2b) or Mab 1H10 and Ab-gold (Fig. 2c)
showed positive reactions. A negative control was ob-

,



tained by omitting Mab 1H10 before incubation of
CaSki cells with Ab-PO (Fig. 2d).

The effect of enzymatic digestion of CaSki cells on
Mab 1H10 binding in situ was examined by immuno-
electron microscopy. Treatment of CaSki cells with li-
pase did not affect Mab 1H10 binding to antigen as
shown by subsequent reaction with Ab-gold (Fig. 3a).
Digestion of CaSki cells with protease or papain dis-
rupted the structure of the cell membrane but Mab 1Hl0
binding occurred to a similar extent to Mab 1H10 bind-
ing to untreated CaSki cells (Fig. 3b. c). Removal of
terminal sialic acid or hyaluronic acid residues from car-
bohydrates present on fixed CaSki cells. b1' digestion
with neuraminidase or hyaluronidase. decreased but did
not eliminate Ab-gold binding to cells (Figs.3d. e).
Chondroitinase digestion of CaSki cells for 25 min at
37" C eliminated bindin-s of lv{ab lH10 to the cell mem-
brane but only reduced the binding to extracellular vesi-
cles (Fig. 3f). However. increasin-u the time of chondroi-
tinase digestion to t h totalll- eliminated Mab 1H10
binding to both the cell membrane and vesicles in situ
(Fig.3g). Quantitative data of peroxidase staining of
CaSki cell membranes b1' scanning the film negatives
of electron micrographs lr,ith a computing densitometer
indicated that Mab 1H10 binding was also reduced most
by pretreating CaSki cells with chondroitinase (Fig. 4b,
c) and sodium periodate (Fig. ai) compared with un-
treated controls (Fi-s. 4a). Parallel quantitative results
arc shown for neuraminidase and hyaluronidase
(Figs. 4d. e) and trypsin, papain and protease digestions
(Figs. 4f h).

The ability of lectins to compete with Mab 1H10 for
antigen expressed on CaSki cells was also examined (Ta-
ble 2; Fig. 5). WGA-PO and RCA-PO conjugates
strongly bound to CaSki cells (Fig. 5 a, b) while Con
A-PO bound only weakly (Fig. 5c). Preincubation of
fixed CaSki cells with WGA-PO or RCA-PO partially
blocked Mab 1H10 binding to cells as shown by
decreased immunogold binding (Table 2; Fig. 5b).
Con A-PO was less effective at blockins Mab 1H10-

Table 2. Effect of lectin competition and periodate oxidation on
Mab bindins to CaSki cells in situ

Primary treatment Antibody or
or lectin lectin

Peroxidase Gold
intensity binding

459

immunogold binding to the cell membrane (Fig.5d).
Oxidation of carbohydrates on the surface of CaSki cells
with sodium periodate eliminated lectin binding to cells
(Fig. 5e, l).

Discussion

Several monoclonal antibodies have been developed
against human cervical tumors including carcinoma (Ko-
prowska et al. 1985), adenocarcinoma (Koizumi et al.
1988), cytoplasmic antigens of intraepithelial neoplasia
(Koprowska and Zipfel1988) and benign epithelial me-
taplasia (Fray et al. 1984). Mab 1H10 recognizes a cell
surlace antigen expressed on human cervical carcinoma
cells u-ith molecular weight of ca. 160-190 kDa. Mab
1H10 reacted s'ith 40 97 human cervical carcinoma sam-
ples w-ithout cross-reaction to noflnal human tissues and
cells. The epitope identifred by Mab 1H10 is sensitive
to sodium periodate in vitro suggesting that the major
binding site for Mab 1H10 is a carbohydrate (Roffler
et al. 1997a).

Lectin binding to the terminal sugars of carbohy-
drates on cell surfaces has been widely used to identify
cell differentiation during fetal development (Taatjes
et al. 1990; Wang et al. 1990) and carcinogenesis (Byrne
etal.1989a,b; Zhang et al. 1989; Pancino etal. 1991).
Enzymes specific for individual terminal monosacchar-
ides have also been applied to help identify antibody
recognition epitopes (Neri et al. 1976; Johnson et al.
1986; Sato etal. 1987; Plendl and Schumacher 1989;
Wang et al. 1990). In this study, these techniques were
combined to characterize the 1H10 antigen on CaSki
human cervical carcinoma cells.

Enzymatic digestion experiments showed that diges-
tion of CaSki membrane homogenates with trypsin or
chymotrypsin reduced the molecular weight of the Mab
1H10 antigen from 180 to 110 kDa. Trypsin and chymo-
trypsin are relatively specific proteases, preferentially
cleaving polypeptides at arginine and lysine or tyrosine.
phenylalanine, tryptophan and methionine residues, re-
spectively (Neurath and Schq'ert 1950). Digestion with
papain or protease. nhich have broad substrate specifltci-
ties, resulted aftdr electrophoresis in a smear, which is
characteristic of carbohl'drates and heavily glycosylated
proteins. \{ab 1H10. hotrever, was still able to bind to
CaSki cells alier papain or protease digestion in situ,
even though the cell structure was disrupted by proteo-
l-rtic treatment. This result indicates that the epitope re-
co-snized by Mab 1H10 is present on the carbohydrate
portion of a glycoconjugate and that the protein core
of the antigen may be anchored in the cell membrane
where it is protected from proteolytic cleavage. Increased
Mab 1H10 binding to CaSki cells after proteolytic diges-
tion is suggested to result from removal of protein that
can block antibody access to the carbohydrate epitope
on the native antigen. The sensitivity of the 1H10 epitope
to periodate oxidation further supports the hypothesis
that the epitope is a carbohydrate. Lipase digestion of
cell membrane homogenates did not affect the molecular
weight of the 1H10 antigen although antibody binding

None
WGA-PO
RCA-PO
Con A-PO
Sodium periodate
Sodium periodate
Sodium periodate
Sodium periodate

1H10/Ab-gold I
1H10/Ab-gold +
1H10/Ab-gold +
1HlO/Ab-gold + l-
1H1O/Ab-PO
1H10/Ab-gold I
WGA-PO
RCA-PO

;t_
+ l -
+

WGA-PO, wheat germ agglutinin-peroxidase complex; RCA-PO.
Ricinus communis agglutinin-peroxidase complex; Con A-PO, con-
canavalin A-peroxidase complex; Ab-PO, anti-mouse IgG-peroxi-
dase conjugate; Ab-gold, anti-mouse IgG biotin followed by strep-
tavidin-gold complex
**, Strongly posit ive; +, posit ive; */-,  weakly posit ive;
-,  negative; l ,no dala
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was slightly decreased. Mab 1H10 binding in vitro or
in situ appeared to be resistant to lipase digestion of
CaSki cells, leading to the conclusion that the 1H10 anti-
gen is neither a lipoprotein nor a glycolipid. Mab 1H10
binding to CaSki cells was not greatly affected by neu-
raminidase or hyaluronidase treatment. It is thus sug-
gested that sialic and hyaluronic acids are of minor im-
portance in the recognition site or conformational struc-
ture of the Mab 1H10 epitope.

Chondroitinase ABC can remove components of
chondroitin sulphate proteoglycans from cell surfaces
(Johnson et al. 1986). The results of enzyme digestions
in vitro and in situ indicate that the epitope recognized
by Mab 1H10 is a chondroitin sulphate-containing mole-
cule rather  than a mucin.

The lectins and enzymes evaluated in this study were
selected for their specificities to common sugar residues
present on cell surfaces. WGA and RCA were found
to bind strongly to CaSki cells while Con A bound more
weakly. Preincubation of CaSki cells with these lectins
showed that WGA-peroxidase and RCA-peroxidase
conjugates were able partially to compere riith \Iab
1H10 for the surface antigen, indicating that the \[ab
1H10 antigen may contain 1y'-acet1'1-_ealactosamine or -\:
acetyl-glucosamine residues at or near its epitope. Con
A-peroxidase conju_sate r-as less etl'ectir e at pre\ enting
Mab 1H10-immunoeold bindin-s to CaSki cells. sussesr-
ing that mannose reiidues u.. oi',r critiu-alrbr \tab'l'Hl0
binding to the epitope.

In conclusion. the iumrrr-3S5trfl;ttnJ antisen identihed
by Mab 1Hl0 appears to he a chonrJroitin iulphate pro-
teoglycan containing a ptnlpeptide of at least 70 kDa
that can be removed b1 rrypsin Lrr papain digestion. Al-
terations in the glr-cot-onjueate prof-rle of neoplastic cells
compared to normal cells have been s-ell documented
(Nicolson 1976: Zhan_s et al. 1989t. Some human cen-i-
cal tumors are sugse\ted tr'r erpress an altered glrcocon-
jugate prohle n'hich can be detected bi \Iab lHlrl: the
altered profile may pro\-e userul ibr deiection or therap\-
of cen'ical carcinoma-
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