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In an attempt to define cell surface molecules with an 
important role in the development of squamous cell 
carcinomas (SCCs), we generated monoclonal anti­
bodies (MoAbs) to a human keratinocyte cell line 
(FEP18-11-T1) capable of giving rise to SCCs in nude 
mice. MoAb 10G7 was selected for further study 
because it bound to a cell surface component prefer­
entially expressed by this cell line as compared with 
normal human foreskin keratinocytes. This MoAb 
recognizes a cell surface protein (10G7 antigen) that 
is not detectable on normal keratinocytes in the 
foreskin in vivo, but whose expression is induced 
when the keratinocytes are dissociated from this 
tissue and placed in culture. Interestingly, the 10G7 
antigen is downregulated upon keratinocyte differ­
entiation ·in vitro. Consistent with its expression in 
hyper-proliferative epithelia i11 vitro, 10G7 antigen 

c arcinogenesis is a complex, multistep process in­
volving a cascade of ce llular changes, ul timately 
lea ding to m etastatic ca rcinomas. Studies in mouse 
e pidermis have shown that this process can be 
sep arated into tht·ee distin ct stages: initiation, pro­

motion, and progressio n. During carcin ogenesis, epithelial ce ll s 
progress ively become capable of unregul ated growth, mi croinva­
sio n through the basem ent m embrane, and disseminatio n through 
the vasculature to form m etastases at secondary sites. T he process of 
neop lastic conve rsion in epithelia refl ec ts changes occurring both at 
the intra cellular level and at the cell surface. A critica l role for a 
v;uiety of cell surface compon ents in tumor growth and spread has 
been demonstrated in the literature, including key factors such as 
growth fac tor receptors (GHl..s), proteolytic enzymes, and cell 
adhesion molecules, which m ed.iate both interce llular and cell­
extracellular m atrix adhesion (revie wed in Hart and Saini, 1992; 
Van Roy and Marcel, 1992) . 

Uncontrolled proliferation ca n be achieved by the activa tion o f 
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exhibited a classic oncofetal pattern of expression in 
11i11o. Thus, although no reactivity was obtained with 
MoAb 10G7 in the epithelia of normal foreskin or 
cervical tissue, strong reactivity was detected in epi­
thelia ·from genital lesions ranging from benign warts 
to invasive SCCs. Epidermis from developing fetal 
tissue also exhibited strong reactivity with MoAb 
10G7. We have been able to demonstrate that this 
MoAb is capable of stimulating FEP18-11-T1 kerati­
nocyte proliferation in 11itro in a concentration-de­
pendent manner in the abse11ce of growth factors, 
suggesting that the 10G7 antigen may play an impor­
tant role in regulating cellular proliferation during 
development and in carcinogenesis in epithelial tis­
sues . Key w01rds: sltinlsquamous cell carcinomalgrowtlt/ 
monoclonal antibody. J ltwest Dam.atol 109:194-199, 1997 

oncogenes and inactivation o f tumor suppressor genes (Klein and 
Klein , 1985), as well as by th e overex press ion of GFRs at the ce ll 
surface (reviewed in Aaronson, 199 1 ) . Ce ll surface mol ecules 
involved in the invasion and m e tastasis of epithelial tumors include 
proteolytic enzym es for degradation of th e extracellul ar m atrix 
(Liotta et nl, 1983); interce llular adhesion molecules such as E­
cadherin , wh ich restrict invasiveness (Frixe n el nl, 1991) ; those tha t 
permit tumor cell mo tility , such as the CD44 m e ta-·J va ri ant 
(Gunthert el nl , 1991) ; and th ose in volved in m ediating adh esion of 
e pi thelial tumor cells to endoth elial cells lining blood vessels at 
di stal sites, such as sialylated forms of the Lewis" and Lewisx 
carbohydrate ;mtigens (Hakomori el nl, 1984), whi ch bind to 
endoth elial ce ll adh esion molecules such as P-selectin (Aruffo et a/ , 
1992) and E-selectin (Rice and Bevilacqua, 1989). These studi es 
have dem onstrated an impo rtant fun ction al ro le for cell surface 
mol ecules expressed prefe ren tia l.l y by tumor cells in m ediatin g 
tumor ce ll growth and spread , and prov·ide impo rtant insights into 
the m echanisms involved in malignant tumorigenesis. 

R e latively little is known about th e keratinocyte ce l.l surface ;md 
the role of such componen ts in the de velopment of squamous cell 
carcinomas (SCCs). W e the re fore investigated alterations at the 
cell s ur f.~ce le ve l occurring durin g the neop lastic conversion of the 
keratinocyte to SCC. We reasoned that generating monoclonal 
antibodies (MoAbs) to cell surface compon ents would be a va luabl e 
approach and would provide usefi.1 l tools (antibodies) for fun ctio nal 
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Figure 1. MoAb 10G7 detects a cell surface component. (a) Immu­
nofluorescent staining ofnonpermeabilized FEP18-11-Tl cells with MoAb 
l0G7 and (b) flow cytometric analysis of trypsinized FEPlB-11-Tl cells. 
IgG negative (- ve) antibody is 1D4.5. 

studies as well as for expression cloning. We therefore generated 
MoAbs to cell surface components that are preferentially expressed 

on the FEP18-11-Tl human keratinocyte cell line as compared 
with normal human foreskin keratinocytes. The FEPlS-11-Tl cell 

line was derived from an invasive sec induced by subcutaneous 
injection of a human papilloma virus type-18 inunortalized foreskin 
keratinocyte cell line (FEP18-11) into nude mice, as described 
previously (Kaur and McDougall, 1989; Hurlin et al, 1991). We 
have raised several MoAbs that identifY interesting keratinocyte cell 
surface components. Here we describe the cell surface antigen 
recognized by MoAb 10G7, which appears to have an important 
role in tummigenesis. 

MATERIALS AND METHODS 

Keratinocyte Culture All keratinocytes (normal foreskin kerat:inocytes 
and FEP18-ll-Tls) were cultured in keratinocyte growth medium (Clo­
netics Corporation , San Diego, CA). 

Generation of MoAb 10G7 Balb/c mice were immunized intra perito­
neally with 3 X 106 trypsinized tumorigenic FEP18-11-T1 cells together 
with 50 11-g of the adjuvant muramyl dipeptide (Sigma C hemical Co., St. 
Louis, MO), three times at 4-wk inte rvals. After a final intravenous boost, 
the immune splenocytes were fused with the murine myeloma cell line SP2 
using polyethylene glycol according to standard protocols (Kohler and 
Milstein, 1975) . Supernatants from HAT-resistant hybridomas were 
screened for binding to monolayers oflive, ad herent FEPlB-11-Tl cells in 
96-well trays using a sensitive enzyme-linked immunosorbent assay method 
developed for ce ll surface antigens. Briefly, cells were incubated with 50 11-1 
of hybridoma supernatant for 1 h at 4 oc, washed in wash medium (RPMI 
1640, 10 mM HEPES, 10% serum), and incubated sequentially with rabbit 
anti-mouse antibody, diluted 1:600 in wash medium for 30 min, and 
peroxidase-conjugated goat anti-rabbit antibody (1 :200) for 30 min, all at 
4°C. After washing, the cells were incubated for 5-10 min with peroxidase 
substrate consisting ofl mg 0-phenylene-diamine per ml in 100 mM citrate 
buffer, pH 6.5, plus 0.03% H 2 0 2 • The enzyme reaction was quenched with 
1 M H 2S04 , and optical density at 490 nm was measured on a Biorad 3550 
microplate reader. All supernatants exhibiting ceU surf.1ce binding to 
FEPlB-11-Tl cells were then subjected to a second screen against mono­
layers of normal foreskin kerati.nocytes. Those supernatants showing in­
creased or excl usive binding to FEP18-l1-Tl cells were then selected for 
further ana lysis. These hybridomas were cloned by limiting dilution. MoAb 
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10G7 was selected because it exhibited increased reactivity to the tumor 
FEP18-11-T1 keratinocytes compared with normal foreslcin keratinocytes. 
The isotype of MoAb I OG7 was determined as IgG2 • using a commercially 
available isotyping kit (Southern Biotechnology, Burlingame, CA). 

Immunofluorescent Staining For iu situ staining, cells were pla ted in 
eight-chamber slides and cultured overnight. The cell s were fixed briefly in 
2'Vo formaldehyde for 2 mi11 and stained by first incubating with neat 
hybridoma supernatant for 1 h, washing with phosphate-bufiered saline 
(PBS), and n1cubating with a 1:80 dilution of anti-mouse JgG-fluorescein 
isothiocyanate-conjugated secondary ru1tibody, all at room remperarure. For 
flow cytometric analysis, cell s were harvested by trypsinization and i11 CU­
bated in suspension with undiluted hybridoma supernatant at 4°C for 1 h. 
Cells were then washed and incubated with the appropriate fluorescein 
isothiocyanate-conjugated seconda.ry antibody for 1 hat 4 °C . The cells were 
washed and post-fixed in 2% formaldehyde and then analyzed on a Coulter 
Epics Profile II flow cytometer. Isotype-matched negative control MoAb 
1D4.5 (IgG2,), kindly provided by Dr. Leortic Aslunan, Hanson Center, was 
used in all flow cytometry experiments . 

Immunoperoxidase Staining of Tissue Sections Eight-micrometer 
cryos tat sections of w1fixed human tissue including neonatal foreskin , fetal 
tissue, and biopsies of genital epithelial lesions were subjected to irnmuno­
peroxidase staining usn1g a Vectastain ABC !cit (Vector Laboratories , 
Burlingame, CA). Briefly, tissue sections were blocked in 3% normal goat 
serum and incubated sequentially with hybridoma supernataJ1t as primary 
antibody for 1-2 h, fol.lowed by· biotinylated goat anti-mouse lgG secondary 
antibody diluted to 10 11-g per ml in 3% normal goat serum for 1 h. After 
thorough washing in PBS, the sections were incubated with ABC reagent 
(avidin-biotinylated horseradish peroxidase complex) for 1 h, and finally 
with the AEC (3-amino-9-ethyl carbazole) substrate. Fetal tissue was kindly 
provided by Dr. William Carter (Fred Hutchinson Cancer Ilesea.rch 
Center, Seattle, WA). Positive control MoAb AE3 to cytokeratin was 
kindly provided by Dr. Henry Sun (New York University Medical School, 
N ew York, NY). Isotype-matched control MoAb was as described for flow 
cytometry experiments. 

Western Blotting Cell lysates were prepared witl1 0.5% Nonidet P-40, 
as descdbed later, ru1d were separated on an 8% sodium dodecyl sulfate 
polyacrylamide (SDS-PAGE) gel. Lysate fi:orn approximately 5 X 10'' ce ll s 
was loaded per lane. The gel was blotted to nitroce llulose and blocked in 
"blotto" (5% nonf.qt milk in PBS) for 4 h at room temperature. T he blots 
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Figure 2. MoAb 10G7 recognizes a cell surface protein of about 130 
kDa. Ln11es 1,2, Western blot analysis with MoAb 'IOG7: FEP-18-11 -T I 
lysate (la11e 1) and negative control neutrophil lysate (la11c 2) under reducing 
conditions. The positions of molecular weight markers of 200, 1.16.5 . and 
89.5 kDa are indicated (bars). Ln11es 3-5, immunoprecipitatio.n from surface 
biotinylated FEPl8-11-T1 cell s under reducing conditions. lmmunopre­
cipitations were performed sequentially with MoAb 1 OG7 (lm~e 3), SP2 

. control hybridoma supernatant (la11 e 4) , and MoAb P4 Cl0 to {3 1 integrin 
(ln11e 5). T ltis integrin subunit migrates at 120 kDa (-7), ;md severa l 
associated a subunits are co-immunoprecipitatcd. 1 OG7 protein is indica ted 
(*) and is estimated to migrate at approximately '130 kDa. These data arc 
typical of several separate immunoprecipitation e.xperiments (n = 3). 
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were then incubated in hybridoma supernatant overnight at 4°C, washed 
with PBS-Tween (0.1%), and incubated in horseradish peroxidase-conju­
gated goat anti-mouse lgG at 1:1000 in blotto for 1. h . Blots were washed as 
before and finall y incubated with enhanced chemiluminescence reagents 
(Amersham, Littlechalfont, UK) before being exposed to film. 

lmmunoprecipitation of Cell Surface Antigen Cells were harvested 
by trypsinization and labeled at the surface by biotinylation according to 
published procedures (Cole et al, 1987). Briefly, the cells were washed 
extensively with cold PBS and resuspended in PBS at 1 Oij per mi. N­
H ydroxysulfosuccinimide-biotin (Pierce, Rockford, lL) was then added at 
2.2 mg per ml and incubated at 4°C for 30 min, with occasional mixing. 
Cells were washed and resuspended in PBS at lO ij per ml and subsequently 
lysed by adding an equal volume of 1"/c, Non.idet P-40 in TSE (50 mM 
Tris-HCl, 150 mM NaCl, 1 mM ethylenediamine tetraacetic acid, pH 8.0), 
conta.ining protease inhibitors, at 4°C for 30 m.in. The cell lysates were 
centrifuged in an Eppendorf centrifuge for 15 min to pellet the nuclei, and 
the supernatants were used for immunoprecipitation. Jn other experiments, 
unlabeled ce lls were lysed as described above for immunoprecipitation. 

Cell lysates were precleared by incubation with Sepharose-4B beads for 
4-6 h, and subsequently were incubated with primary antibody overn.ight. 
Rabbit anti-mouse lgG-coa ted Sepharose 4B beads were then added for 1-2 
h, and the antigen-antibody-bead complex was spun down. The beads were 
washed alternately with low-salt buffer (25 mM Tris, 0.15 M NaCl, 1% 
Triton XlOO, 0.5% deoxycholate, 0.05% SDS) and high-salt buffer (25 mM 
Tris, 0.5 M NaCl, 1% Triton X100, 0.5% DOC). Laemmli's reducing sample 
buffer was added, and tl1e samples were boiled and then subjected to SDS­
PAGE on m1 8% geL The gel was blotted onto nitrocellulose, and the 
inu11unoprecipitates were visualized by incubating the blot sequentially with 
Strcptavidin-horseradish peroxidase and enhanced chemiluminescence reagents 
and then exposing the blot to fihn. Antibody to the {3 1 integrin (P4C10) was 
kindly provided by Dr. Willimn Carter (Fred Hutchinson Cancer Research 
Center). lmmunoprecipitation experiments were repeated several times. 

Cell Proliferation Assays Keratinocytes were plated at 2.5 X 103 cells 
per well in 96-well trays in keratinocyte growth medium and were allowed 
to attach overnight in the incubator. The medium was aspirated and 
replaced with keratinocyte basal medium (Cionetics Corporation) lacking 
all growth factor supplements (i.e. , epidermal growth factor, hydrocorti­
sone, insulin , and whole bovine pituitary extract, present in keratinocyte 
growth medium) , to wh.ich the appropriate purified MoAb (10G7 or 1D4.5) 
had been added to the des ired concentration . Three replicate wells were 
tested for each experimental condition . Cells were maintained in culture as 
usual for a period of 1 0 d, during whicb they were refed with keratinocyte 
basal medium containing fresh antibody twice a week. The assays were then 
processed for quantification using an 3-[4,5 dimethylthiazol-2-yl)-2,5-
diphenyl tetrazolium bromide proliferation kit (Promega, Madison, WI), as 
per the manufacturer's instructions. Resu lts were expressed as mean ± 
SEM. Assays were also monitored visually over the 1 0-d period to distin­
guish ce ll survival from cell proliferation. 

RESULTS 

MoAb 10G7 Detects a Cell Surface Protein of130 kDa Cell 
surface expression of the 10G7 antigen was confirmed by both in. 
situ immunofluorescent staining (Fig la) and Row cytometry on 
trypsinized ceUs (Fig 111) . Initial Western blot data identified the 
10G7 antigen as a protein of approximately 130 kDa in FEP18-
1l-Tl cells, sometimes observed as a doublet under reducing 

1 2 3 4 5 6 

Figure 3. Downregulation of 10G7 protein in differentiating fore­
skin keratinocytes. lmmunoprecipitation blot of 10G7 antigen from 
proliferating 11crms differentiating foreskin keratinocytes and FEP18-11-T1 
cells. Equivalent amounts of protein (300 J.Lg) from cell lysates of prolifer­
ating foreskin keratinocytes (ln11es 1 ,2), differentiating foreskin keratinocytes 
(laues 3,4), and FEP18-l1-Tl cells (la11cs 5,6) were sequentia.lly subjected to 
immunoprccipitation witl1 control MoAb 1 D4.5 (ln11es 1 ,3,5) and MoAb 
10G7 (la11es 2,4,6). The immunoprecipitatcs were separated on an SDS­
PAGE gel and blotted . The filter was then probed with MoAb 10G7. 
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Figure 4. The 10G7 protein is not expressed in human neonatal 
foreskin but is expressed in developing fetal epithelial tissue. 
lmmunoperoxidase staining of human foreskin tissue with (a) lgG negative 
control MoAb, (/1) MoAb 10G7, and (c) positive control MoAb AE3 to 
keratins. The position of the epidermis (E) and the dermis (D) is indicated 
for orientation. Pigmentation is ev ident in all these sections in the basal 
layer. lmmunoperoxidase staining of92-d human fetal scalp epithelium was 
done with (d) lgG negative control MoAb and (e) MoAb 10G7. These two 
sections (d, e) were counterstained with methyl green. Note reactivity of hair 
follicles with MoAb 10G7 (~)-

conditions (Fig 2, lmze 1). Subsequent immunoprecipitation studies 
using cells labeled at the cell surface with biotin were ab le to 
confmn that 10G7 was indeed a 130-kDa cell surface protein in 
FEP18-11-T1 cells (Fig 2, lmze 3) . The size of this protein was 
estimated by comparison with immunoprecipitation of the {31 

integtin subunit, whic h migrates at 120 kDa w1der reducing 
conditions (Fig 2, lane 5). 

10G7 Antigen Expression Is Correlated With Hyper-Prolif­
erative Keratinocytes Iu. Vitro During routine Row cytom e try 
experiments with different cu.ltures of foreskin keratinocytes, we 
observed variable expression of 10G7 antigen as judged by the 
mean peak of fluorescence intensity. Upon closer examination, it 
became evident that the level of 10G7 antigen expression was 
correlated with the density of cells at harvest, before staining. 
B ecause foreskin keratinocytes are proliferative when subconftuent 
and differentiate rapidly at conRuence, we compared the expression 
of 10G7 antigen in subconftuent mitotic foreskin keratinocytes 
11ersus confluent, postmitotic, differentiated cultures. fn a typical 
expetiment, the mean peak of fluorescence intensity obtaine d with 
proliferating foreskin keratinocytes was 6.07, whereas that of 
differentiated foreskin keratinocytes was 2.63. These observations 
were confirmed by expetiments in which equivalent amounts of 
unlabeled protein (300 [-Lg) from proliferative and differentiated 
foreskin keratinocyte ceU lysates were used to immunoprecipitate 
1 OG7 antigen. The immunoprecipitates were subjected to SUS­
PAGE separation, and 10G7 antigen was detected by Western blot 
analysis. The results shown in Fig 3 demonstrate that the 10G7 
antigen is downregulated in differentiating keratinocytes (Fig 3, 
lane 4, differentiated keratinocytes versus la11e 2, proliferating kera­
tinocytes). Tllis experiment also confirmed the initial results of 
enzyme-linked immunosorbent assay screening, which indicated 
that 10G7 antigen is overexpressed in FEP18-11-Tl cells as 
compared with foreskin kerati.nocytes (Fig 3, la11e 6). 

10G7 Antigen Expression Is Also Correlated With Hyper­
Proliferative Keratinocytes I11 Vivo, During Development, 
and in Carcinomas Having demonstrated that 10G7 antigen 
was expressed under hyper-proliferative conditions in 11itro, we 
investigated the possibility that tllis might also be reflected in 11h10. 
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Figure 5. The 10G7 proteitt is expressed in both benign and malignant genital carcinomas. lmmunoperox idase staining ofgen.ital epithelial lesions 

fo r J OG7 antigen. (n-d) Human papilloma virus (1--l'PV)-G- positive vulva l wart; (e-ll) HPV-1 6-positivc cervical SCC lb; (i-1) l-IPV-18- positive vulva l invasive 
SCC II. C ryosta t sections were st:cined with hematoxylin and eos in (a,~<, i) , anti-keratin MoAb AE3 (bJ;j), MoAb l OG7 (c,g, k), and isotype-matchcd negative 
control MoAb 1 D4. 5 (d ,f,,l). 

O ur initial ch arac te ri zation of the 1 OG7 antigen showed that it was 

sensitive to fixation . Flow C}'tometry data indicated that the alread}' 

low levels of expressio n of the 10G7 antigen (Fig 1 b) could be lost 
e ven with brief fixation in 2% formalin. Thus, we were res tric ted to 
an alyzing frozen ti ssue. Several sa mples of n o rmal human foreskin 

(fi·om w hi ch all no rmal foreskin keratinoc}'tes and FEPlS -11-T 1 s 
were derive d in our studies) were anal}'zed for 1 OG7 antigen 

expression b )' immunoperoxid ase staining. As shown in Fig 41J , n o 
reactivity was o btained with M oAb 1 OG7, although positiv e stain­

ing with the anti-kera tin control wa s observed (Fig 4c). W e have 
consistently been able to de m onstrate that fres h! }' isolated kerati­
l10C}'tes exhibit express ion of 10G7 antigen (Li A, Simmo ns PJ , 
Haylock D, Kaur P. Enri chment for human kcratinocyte stem cells . 
Manuscript submitted), which suggests that the epitope identified 
by MoAb lOG7 is somehow m asked in n o rmal fo reskin epith elium . 

Interestingly, the expression of 10G7 antigen could be detected 

readily in hyper-pro li ferative epithe ua i11 ll ii'O, con firmin g o ur i11 
11itro findi ngs . Feta l tiss ue was sta in ed by immunoperoxidase m e th­
ods, and epitl1elium from seve ral sites exhibited abundant staining 

with M oAb 1 OG7. Staining in th e sca lp epidermis is shown in Fig 
4e. Notabl)', hair follicles within this e pide rmis, which also co ntain 

keratin ocytes. showed strong staining. Analys is of several gyn eco­

logic tumo rs ranging fro m benign d}'spl as ias to invasive ca rc ino m as 

confi rmed th e o bservation that 10G7 antigen is expressed by 
h yper-pro life rative keratinocytes i11 11 i 11o. Specifically, fro ze n tissue 
sections of genital lesions fi·o m ten pa tien ts used in a previo us study 

(Mackenzie et a/, 1994) were selected for ea rl }' o r late stages of 
neopla stic progress ion to carcinom as and used for immunoperoxi­

dase stainin g. All tum o rs tested (n = 1 5) were positive fo r 1 OG7 
antigen . N otabl)', benign dyspla stic lesio ns (warts) showed staining 

restric ted to the basalla}'er (Fig Sc), w h ereas m alignant lesions such 
as SCC I and SCC 11 exhibited staining throughout the epith elium 

(Fig Sg,k). In addition, three samples of m acroscopicall }' and 
histologi ca ll y normal ectocervicaJ and endocervical epitl1elium 
obtained fi·om patients having con e biopsy or hysterectomy for 
noncervicaJ tumors w ere anal}'zed for 1 OG7 expression. All three 
samples stained in parallel w ith o ne of the positive lesions (shown 

in Fig Sg) showed n o d etecta ble 10G7 antigen (data not shown) . 
Inte res tin g!)' , in tissu e sections o btain ed from a p ati en t with SCC 
Ill , we were abl e to obtain nonnal endocervica l epithelium adja­

cent to th e neoplastic epith elium (Fig 6a). Stainin g for 1 OG7 
antigen o n these sections showe d clear!}' that the norma l epithelium 
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was negative (Fig 6d) , whereas the adjacent neoplastic epi thelium 
was positive (Fig 6c). In addition, we have been able to demon­
strate that both beni gn and malignant breast carcinomas (n = 10) 
also express 10G7 antigen, w hereas their normal counterparts 
(mam.mary reduction tissue, n = 3) do not (data not shown) . 

MoAb 10G7 Stimulates Keratinocyte Proliferation To de­
term in e a functiona.l role for the cell surface componen t recognized 
by MoAb 10G7, we tested its abi li ty to affect keratinocyte pro li f­
eration. Under conditions in w hich FEP1 8-11-T 1 ce lJ s w ere un abl e 
to proli ferate (basal medium without growth factors), MoAb 1 OG7 
was capable of stimulating the growth of these cells in a concen­
tration-dependent manner (Fig 7), compared with an isotypc­
matched control antibody (1D4.5), in three replicate experiments. 

DISCUSSION 

The ccU surface of human keratinocytes remains relatively poorly 
characterized, and Jjttle is known about the mol ecular alte ratio ns 
that occur at the cell surface level during growth, differentiation, 
and ca rcinogenesis . Molecules expressed at the cell surface have a 
critica l role in regulating numerous processes such as growth, ce ll 
adhesion, djlferentiation, and invasio n . In addition, the ceU surface 
provides a more accessible site for therapeutic approaches via 
bioactive peptidcs or MoAbs. Important advances have been made 
in identifying some of the cell adhes ion m olecul es used by ke ra ti­
nocytes in attaching to extracellular matrix components of the 
basement m e mbrane and in intercclJular adhesio n , such as integrins 
(Carter et a/, l990a, 1990b) and cadher-ins (Frixen et a/, 1991) . 
Several GFRs with tyros ine kinase activity expressed by human 
keratinocytes have also been identified, in cl uding epiderma l 
growth factor, insulin-like growth facto r , hepatocyte growth fac-

Figure 6. The 10G7 protein is preferentially expressed in neoplas­
tic but not in normal cervical epithelium. Jmmunopcroxidase st,ining 
with MoAb 1 OG7 of a section containing normal and neoplastic cervic" l 
epithelium from a patient with SCC III. Cryosta t sections were stained with 
hematoxylin and eosin (a) and MoAb 1 OG7 (b-d) . (c) Magnification of the 
positively stained neoplastic epithelium indicated by the box marked "c"' in 
the hematoxylin and eosin-stained section; (d) negatively stained normal 
epithelium indicated by box "d. " 
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Figure 7. MoAb 10G7 is capable of stimula ting FEP18-11-Tl ke­
ratinocytc proliferation in a concentration-dependent ntanner. 
Cells were assayed for growth in basal medium containing either MoAb 
1 OG7 (•) or isotypc-matched negative control MoAb (e) at the various 
concentrations after ·1 0 d. Data points represent mean ± SEM from a 
represemarive experiment. 

tor, and keratinocyte growth fa ctor receptors (revi ewed in Aaron­
son, 1991; Sachs eta/, 1.996). T hese receptors have been shown to 
p lay a major ro le in the morphogenesis and differentiation of 
epitheli a through th e binding of their respective ligands, genera ll y 
synthesized by adj acent m esenchymal cells. In terestingly, many of 
these receptors were identitled because of their o ncogenic activity 
m ediated by mitogenic signals, particularly when amp Liti ed or 
overexpressed. 

In thj s study, we have ide ntified a cell surface prote in tha t is 
ove rexpressed on tumorigenic keratinocytes as compared with 
normal foreskin keratinocytes, detected by MoAb 1UG7. T he 
pattern of 1 OG7 antigen expression was consistent with hyper­
proli feratio n ofkeratin ocytes in culture. Sig nifi cantl y, 10G7 antigen 
was also ove rexpressed by epithe lja under h yper-pro lj ferative con­
ditions iu 11 i vo, spccitica ll y in both benign and maUgnant genital 
carcinomas and in deve lop in g feta l tissue, w he reas no expression 
was detected in normal genita l epitheli um iu lli ii(J. The abili ty of 
MoAb l0G7 to stimulate the proliferation of FEP18 - l1-Tl kera­
tinocytes in the absence of gt·owth facto rs provides strong evidence 
tha t the 10G7 protein has an important ro le in regulating cell 
growth. It is possible that MoAb 1 OG7 could e lic it this respon se by 
acting as a surrogate Ugand, ca pabl e of transd ucin g a sign al resul ting 
in cellul ar proliferation, and this theory merits further in vestigation. 
T hese data, taken together with the overexpression of 10G7 
an tigen observed in carcinomas, as reported for known GFRs such 
as the epiderma l growth facto r receptor and her- 2/uel/ (Xu 1'1 a/, 
1984; Slamon et a/, 1987), a ll ow us to speculate that the 10G7 
an tigen may also be a GFR o r form part of a GFR complex. We 
have compared the characte ristics of the 1 OG7 antigen in terms of 
i ts molecular size, its tissue distribution , and its functional rol e in 
stimulating the proliferation of keratinocytes w ith kno w n GFRs or 
indeed any other cell surface components already described in the 
literature . We have thus far been unable to ascertain its iden tity in 
this manner and conclude that e ither the 1 OG7 protein is a nove l 
ceiJ surface component or it is a kn own molecule to w hich such 
characteristics have not been attributed previously. l-Ienee, our 
curren t goa ls arc to clone the gene encoding thj s anti gen and to 
determine how widespread its expression is in carcinom as from 
different tissues, as well as in development and wound hea ling. The 
precise role of the 1.0G7 antigen in carcinogenesis needs to be 
determin ed and will form the basis of future studies. in terestingly, 
we have been able to use MoAb 10G7 to e nri ch for putative human 
epiderma l stem cell s o n the basis of low levels of 1 OG7 antigen 
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expression in conj un ction with high levels of a 6 integrin expres­
sion. Basal epiderma l cell s with high leve ls of lOG7 antigen 
expression represented the transit ampli fying population of epider­
mal celJ s (Li A, Simmons PJ, Haylock D, Ka ur P. Enrichment for 
human kerati nocyte stem cell s. Manuscript submitted) . Given the 
abil ity of MoAb 1. OG7 to de tect early benign changes in genital 
epithelial cell s as well as malignant cells , and th e absence ofbinding 
to normal epithelia, th is MoAb may prove to be a useful diagnosti c 
tool. 
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