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ABSTRACT

Monoclonal antibody 17.13., derived from a fusion of splenocytes of a
BALB/c mouse immunized with a surgically resected poorly differentiated
human laryngeal recurrent squamous cell carcinoma (SCC) with mouse
Sp2/0 cells, is an IgM-x which recognizes a cytoplasmic component of

basal cells. Tissue sections of malignant and normal squamous epithe
lium, tumors of nonsquamous origin, and normal and malignant cytolog-
ical specimens were tested with an immunoperoxidase assay. Seventy-

nine of 81 (98%) SCC of the head and neck, 26 of 26 (100%) SCC of the
cervical and female gynecological tract, 29 of 30 (97%) SCC of the lung,
19 of 19 (100%) SCC of the oral cavity, and 17 of 17 (100%) SCC-

involved neck lymph nodes reacted strongly. Various carcinomas from
breast, colon, ovary, and others were unreactive. In normal squamous
epithelial tissues, monoclonal antibody 17.13. reacts only with basal cells
but not the cells above the basal layers. Normal tissues from heart, liver,
spleen, kidney, bladder, colon, ovary, stomach, pancreas, breast, lung,
prostate, thyroid, and lymph nodes were unreactive with the exception of
myoepithelial cells. Monoclonal antibody 17.13. may be useful in the
diagnosis and management of SCC.

INTRODUCTION

Squamous cell carcinoma is the most common histological
type of cancer of the head and neck, oral cavity, cervix, esoph
agus, and lung. At present, the diagnosis and classification of
squamous cell carcinoma and its precursor lesions rest mainly
on the subjective microscopic examination of morphology after
differential staining. Therefore, the development of an objective
and immunological specific reagent is highly desirable for the
diagnosis and management of squamous cell carcinoma. With
the exquisite specificity of hybridoma technology (1), large
amounts of well-defined and highly specific molecular probes
can be made available. These reagents may have the potential
to assess the functional, structural, and differentiation-related
biochemical differences among normal and malignant lesions.

There have been a number of reports on the application of
monoclonal antibodies to squamous cell carcinoma. These an
tibodies were raised with a variety of immunogens: human skin
cells from psoriatic plaques (2); cell components from human
callous (3, 4); cytoskeletal proteins from pig kidney epithelial
cells (5); or in vitro cultured, highly passaged cancer cell lines
or their cellular components (6-16). Most of these antibodies
were shown to be reactive to other types of cancer, especially
adenocarcinoma. The reactivity of these antibodies in human
stratified squamous epithelium is not always adequately docu
mented. These multilayered epithelia which are found in the
epidermis, the mouth and oral cavity, the esophagus, the epi
glottis, the larynx, the pharynx, the vagina, and the cervix are
the areas where squamous cell carcinoma and its precursor
transformation process are located. Therefore, the reactivity of
an antibody in the complete epithelial sheath from the basement

membrane, cuboidal cells in the basal layer, polyhedral cells in
the above basal layers, all the way up to the cells in the
superficial layers is important. This information is valuable in
order to assess an antibody's specificity and its potential utility

in the diagnosis and management of squamous cell carcinoma.
Here we report the development of M Ab2 17.13. obtained by

immunizing a BALB/c mouse with a human recurrent squa
mous cell carcinoma of the larynx. This antibody was found to
react in immunoperoxidase-staining tests with very high sensi
tivity against SCC of the head and neck, oral cavity, cervix, and
lung but was unreactive with adenocarcinoma. In normal tis
sues, its reactivity is restricted to basal cells in the squamous
epithelium and to myoepithelial cells.

MATERIALS AND METHODS

Immunogen. A recurrent poorly differentiated human squamous cell
carcinoma of the supraglottic larynx was surgically removed, dissected,
and stored in liquid nitrogen freezer. For immunization injections, a
piece of the tumor tissue was thawed and incubated in a mild tissue
digestion mixture consisting of DMEM supplemented with 5% fetal
calf serum, 2% penicillin and streptomycin, 0.2% gentamycin, 0.1 %
Fungizone, 200 units/ml collagenase, and 100 units/ml hyaluronidase
at room temperature for 18 h. After incubation, the supporting matrix
was removed by forceps, and the resulting epithelial cells were washed,
resuspended in PBS, and used as the immunogen. The same SCC tissue
was used throughout the entire immunization procedure.

Immunization and Hybridoma Production. Two 8-wk-old female
BALB/c mice were immunized i.p. with 1 x IO6human laryngeal SCC
cells resuspended in PBS. An additional 1 x IO6SCC cells were injected

24 days later s.c. Eight days later, a postimmunization serum was
evaluated for a positive immune response by immunofluorescence stain
ing of normal and malignant tissues as compared to preimmunization
mouse serum. A final immunization consisted of three consecutive
injections of 1 x 10' SCC cells s.c., and 5 x 10s SCC cells i.p. were

carried out on Days 89, 90, and 91, respectively. On Day 92, spleen
cells were obtained from the mouse with the strongest postimmuniza
tion immunofluorescence staining and fused with Sp2/0 in accordance
with the method of Fazekas De St. Groth and Scheidegger (17). Hybrids
were cultured Â¡nRPMI 1640 supplemented with 10% heat-inactivated
fetal calf serum, penicillin (100 units/ml), streptomycin (100 Mg/ml),
Fungizone (2.5 Mg/ml), and 2-mercaptoethanol (50 Â¿Â¿mol)or as ascites
in pristane-primed BALB/c mice.

Isotype Determination of MAb 17.13. The isotype of MAb 17.13. was
determined by enzyme-linked immunosorbent assay on nitrocellulose
paper (0.2 tim, Schleicher & Schnell) according to the method of
McDougal (18) with supernatant of 17.13. hybridoma cells. Rabbit
antiserum to mouse IgGl, IgG2a, IgG2b, IgG3, IgM, and IgA (Litton
Bionetics), rabbit anti-mouse immunoglobulin-peroxidase (Cappel),
and 4-chloro-l-naphthol (Sigma) were used.

Purification of MAb 17.13. Hybridoma 17.13. has been cloned and
subcloned 7 times. Large amounts of MAb 17.13. were produced by
injecting IO7 hybridoma 17.13. cells i.p. into pristane-primed BALB/c
mice. The resulting ascites fluids were clarified by centrifugation, fol-
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lowed by purification on an Ultrogel ACA 22 (LKB) gel filtration
column eluted with PBS-sodium azide. The purity of the antibody was
assessed by densitometer evaluation of SDS-PAGE gels and found to
be from 75 to 95% homogeneity.

Tissues and Cytological Cells. Tumor and normal tissues for frozen
sectioning were obtained mainly from surgical and biopsy procedures.
Some were obtained from autopsy material. Tissues were stored in a
liquid nitrogen freezer. The source of cytological specimens from cervix
and lung was from patients with and without cancer. Cytological
specimens were stored at â€”70Â°C.

Cell Lines. All cell lines with American Type Culture Collection Cell
Depository designation numbers (i.e., CCL, CRL, and HTB numbers;
see Table 4) were obtained from American Type Culture Collection,
Rockville, MD. Human squamous carcinoma cell lines with the prefix
UM-SCC were obtained from Dr. Thomas Carey of the University of
Michigan, Ann Arbor, MI. All cell lines with the prefix of NCI-H were
kindly provided by Dr. Adi Gazdar of the National Cancer Institute-
Navy Medical Oncology Branch, Bethesda, MD, and Dr. Paul Bunn of
the University of Colorado, Health Science Center, Denver, CO. Cell
line CY 236 derived from neck SCC metastasis to the lung was
established in our laboratory.3 Cell lines were cultured in DMEM with

10% fetal calf serum and nonessential amino acids. The harvested cells
were washed in PBS, fixed in cold acetone, and used in immunoper-

oxidase staining.
Human Foreskin Fibroblast. Fresh human foreskins were sectioned

into small pieces and incubated overnight at room temperature in the
tissue digestion mixture (as described in the immunogen section). The
digestion mixture was filtered through a 90 /mi mesh nylon and washed.
Approximately 5 x IO5cells were plated on 60-mm tissue culture dishes

(Falcon, Scientific Products) and cultured with DMEM supplemented
with 10% fetal calf serum and nonessential amino acids for 24 h with
three subsequent passages.

Immunoperoxidase Staining. Preliminary examinations revealed that
formalin fixation and paraffin embedding of the tissue specimens
destroyed the binding capacity of the antigen detected by MAb 17.13.3

Immunoperoxidase staining was performed on frozen tissue sections or
cytological smears with the avidin-biotin complex method (19). Tissues
were embedded in Tissue Tek OCT compound (Scientific Products);
frozen sections of 5 Mm were cut on the cryostat and mounted on
formaldehyde-gelatin-coated glass slides. Both tissue sections and cy
tological smears were fixed with cold acetone, air dried, and stained by
the indirect immunoperoxidase assay. Briefly, after blocking the slides
for nonspecific binding with normal horse serum, the specimens were
reacted with MAb 17.13. at 20 Mg/ml at room temperature for 20 min.
After washing, slides were reacted with biotinylated horse anti-mouse
IgG (both heavy and light chains specific) for 20 min and then with
avidin-biotin-conjugated horseradish peroxidase for 15 min according
to manufacturer's instructions (Vectastain; Vector Laboratories, Bur-

lingame, CA). The color reaction was developed with freshly prepared
0.1% diaminobenzidine (Sigma) and 0.02% H2O2 in 50 mM Tris-HCl
buffer, pH 7.6. A positive MAb, which stains human squamous epithe
lial tissues or cells and gave a dark brown color, and a negative control
MAb, which stains neither normal nor malignant tissues or cells, were
tested along with MAb 17.13. as a quality control. Any staining that is
above the negative control background was considered specific and
positive. The staining intensity was graded in a scale of 4+, 3+, 2+,
1+, trace, and Â±.Any staining intensity of 1+ or stronger was deter
mined to be a positive result. Tissue sections were counterstained with
hematoxylin, while cytological smears were counterstained with the
Papanicolaou procedure (20).

Competitive Immunoperoxidase Staining with Other Monoclonal An
tibodies. Blocking experiments were performed using several MAbs
with overlapping staining patterns in normal or tumor tissues. Adjacent
histolÃ³gica! sections from six different tissues (both normal and SCC)
were preincubated at room temperature for 20 min with either one of
the following MAbs: MAK-6 (1:5 dilution; Triton Bioscience, Inc.,
Alameda, CA); AE-1 and AE-3 (1:500 dilution; Hybritech, Inc., San
Diego, CA); PKK 1, PKK 2 (1:100 dilution; Labsystems, Helsinki,

Finland), and VM-2 (20 Mg/ml; hybridoma cells obtained from Ameri
can Type Culture Collection). The dilutions used were according to the
manufacturer's suggested testing concentration and gave staining inten

sities comparable to that of MAb 17.13. at 20 Mg/ml. After washing,
sections were then incubated with 20 Mg/ml MAb 17.13. and followed
by the method of indirect immunoperoxidase as described in the im
munoperoxidase staining section. Since all of these tested MAbs are of
the IgG class, a M-chain-specific biotinylated goat anti-mouse secondary
antibody (Vector Laboratories, Burlingame, CA), instead of the bioti
nylated horse anti-mouse IgG, was used in the studies.

RESULTS

MAb 17.13. was generated by fusing Sp2/0 mouse myeloma
cells with splenocytes of mouse that had been immunized with
human tissue derived from a recurrent squamous cell carcinoma
of the larynx. The antibody is of the IgM class with /c-light
chains. After su liciÃ³ning, stabilization of the 17.13. hybridoma,
and antibody production from ascites fluids, the antibody was
purified on Ultrogel ACA 22 fractionation. The purity of MAb
17.13. used in this study was at 75 to 95% homogeneity as
determined by SDS-PAGE. An antibody concentration of 20
Mg/ml was used throughout this study in the immunoperoxidase
assay for tumor and normal tissues, cytological smears, and
cultured cell lines.

MAb 17.13. Reactivity with Squamous Cell Carcinoma Tissues
on HistolÃ³gica! Sections and Squamous Carcinoma Cells in Cy
tological Smears. As shown in Table 1, MAb 17.13. reacted
with 98% of the frozen sections of squamous carcinoma from
human tissues (153 of 156 sections) and 100% of the SCC
containing cytological smears (19 of 19 smears). These carci
nomas were derived from lesions of six major body sites: the
head and neck area (74 of 76, 97.4%); female gynecological
tract including cervix and endocervix (26 of 26,100%); the oral

Table 1 Reactivity of MAb 17,13. with human squamous cell carcinoma tissue
and cytological specimens by immunoperixidase

3 Unpublished results.

y-IV*Jesren.sethiÂ£ir-idClc-olreisid4-,Â¡r-thleD-bsntâ€¢â€¢n-Jofind,Carcinoma
tissueSCC

of the head and neck (withoutspecificanatomical
information)LarynxNasopharynxPharynxGlottisMaxillary

mucousHard
palateSinusSCC

metastasis to parotidglandSCC
metastasis to salivaryglandTonsilSpindle

cellSCCSubtotal
of head and neckregionCervixEndocervixVaginaVulvaSubtotal

of female gynecologicaltractTongueFloor

of themouthBuccal
mucosaLipGingivaSubtotal

of oralcavityEsophagusLungSCC

metastatic to neck lymphnodesTotal

SCC tissuestestedSCC

cervicalsmearsSCC
bronchial or sputumsmearsTotal
SCC cytology smearstested"

Numbers in parentheses, percentage.Positive/tested35/368/86/74/44/45/51/14/41/13/35/51/179/81

(97.5)"15/152/22/21/120/20(100)11/114/41/12/21/119/19(100)2/2(100)16/17(94.1)17/17(100)153/156(98.1)6/613/1319/19(100)5685
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cavity (19 of 19, 100%); the lung (29 of 30,97%); the esophagus
(2 of 2, 100%); and SCC mÃ©tastasesto the lymph nodes of the
neck (17 of 17, 100%). These squamous carcinoma tissue
specimens represent both primary sites as well as metastatic
tumor sites. The histological diagnosis ranges from the low-
grade malignancies, with the presence of differentiated tumor
cells which possess intercellular bridges and keratinization, to
high-grade anaplastic lesions, demonstrating a diffuse reticular
pattern of immature tumor cells with neither keratin deposition
nor intercellular bridges. In general, the staining pattern of
MAb 17.13. was similar in all these squamous carcinoma
specimens with various degrees of differentiation, i.e., a diffuse
or fibrillar dark brown cytoplasmic staining with the majority
(over 75%) of tumor cells stained. No staining occurs in either
the keratin deposits or the cells in the surrounding connective
tissue, skeletal muscles, blood vessels, or lymphocytes. Less
than 10% of the poorly differentiated tumors of the squamous
cell type tested stained focally at the perimeter of the tumor
with less than 25% of the tumor cells stained positive. Of the
175 specimens tested, only 3 were unreactive with MAb 17.13.
One was a nasopharyngeal SCC, one was a head and neck SCC,
and the other was a poorly differentiated SCC of the lung. Figs.
1 to 3 and 5H illustrate the immunoperoxidase staining patterns
of MAb 17.13. against squamous carcinoma tissues and cells
in various body sites.

MAb 17.13. Reactivity with Human Non-Squamous Cell Car
cinoma Tissues by Histological Sections. As shown in Table 2,
MAb 17.13. does not react with other types of carcinomas
including lung adenocarcinomas; large and small cell carcino
mas of the lung; adenocarcinomas of the cervix, colon, breast,
and ovary; melanoma; and lymphoma, etc. However, reactivity
was found in basal cell carcinoma, transitional cell carcinoma
of the bladder, and one thyroid papillary cancer tested.

MAb 17.13. Reactivity with Normal Tissue Histological Sec
tions and Cytological Smears. Over 70 normal squamous epi
thelial tissues derived from human foreskin, skin, head and
neck region, oral mucosa, esophagus, cervix, and vagina were
tested in this study. As illustrated in Fig. 4, staining by MAb
17.13. of normal squamous epithelium is restricted to the basal
cells only. MAb 17.13. does not stain any cells above the basal
layer in normal squamous epithelium, nor does it stain the
basement membrane. This restricted staining pattern is inde
pendent of the MAb 17.13. concentration tested which ranges
from 5, 20, 40, 60, 80, 100, to 200 Mg/ml. As summarized in
Table 3 MAb 17.13. is unreactive to sections of liver, kidney,
spleen, heart, colon, bladder, ovary, breast, stomach, pancreas,
lung, prostate, thyroid, lymph nodes, lymphoid cells, and RBC.
The antibody has a cross-reactivity towards the myoepithelial
cells in the apocrine glands of the head and neck (parotid,
submandibular, sublingual, labial, buccal, mucous, and hair
follicles) (see Fig. 1C). This cross-reactivity does not seem to
be basement membrane associated, since MAb 17.13. does not
stain basement membrane. MAb 17.13. does not react with
exfoliated normal cells in cytological smears derived from either
cervix or lung (Figs. 5A and 3C).

MAb 17.13. Reactivity with Various Tumor Cell Lines. Var
ious squamous carcinoma cell lines derived from the head and

Fig. 1. Indirect immunoperoxidase staining or human squamous cell carci
noma of the head and neck by MAb 17.13.. counterslained with hematoxylin. A,staining of a moderately differentiated squamous cell carcinoma (/') of the

nasopharynx with nonreactive connective tissue (CT). X 90. B, high power (X
704) of the same tumor tissue showing interepithelial bridges (white arrows). C,
staining of a moderate to poorly differentiated squamous cell carcinoma (T) of
the epiglottis (right) and myoepithelial cells surrounding a gland (G) (arrow on
Hi) x 704. D, neck lymph node metastasis showing staining of squamous
carcinoma cells (T) and no staining of the lymphocytes (LYM) by MAb 17.13. X
192.
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Fig. 2. Indirect immunoperoxidase staining of acetone-fixed frozen sections
of gynecological squamous cell carcinoma by MAb 17.13. counterstained by Fig. 3. Indirect immunoperoxidase staining of squamous cell carcinoma of the
hematoxylin. A, staining of a moderately to well-differentiated squamous carci- lung by MAb 17.13. A. staining of frozen tissue section of a well-differentiated
noma (T) of the vulva with nonreactive connective tissue (CT). x 146. B, high squamous cell carcinoma of the lung with nonreactive connective tissue (CT)
power (x 465) of A showing examples of stained interepithelial bridges (arrows). counterstained with hematoxylin. x 480. B, staining of a cytology smear from
C, staining of a moderately differentiated squamous cell carcinoma of the cervix bronchial wash of a SCC patient showing tumor cells staining ( / ( Icounterstained
(7")with nonreactive connective tissue (CT). x 194. with Papanicolaou procedure, x 720. C, same smear as of fi showing tumor cells

staining (TC) by MAb 17.13. and nonreactive normal columnar cells (NCC). x
760.

neck, oral cavity, cervix, and lung were tested with MAb 17.13.
The results are summarized in Table 4. A variable reactivity of
MAb 17.13. towards some of these SCC cell lines was observed;
no reactivity was seen against normal human or mouse fibro-
blasts. All tests were carried out in acetone-fixed cells. No
attempt was made to stain live cells.

Competitive Studies with Other Monoclonal Antibodies.
Within the limits of immunoperoxidase detection, none of the
monoclonal antibodies tested affected either the intensity or the

5687

staining pattern of MAb 17.13. immunoperoxidase staining.
These results suggested that the antigenic determinant recog
nized by MAb 17.13. is distinct from those recognized by the
other MAbs tested.

DISCUSSION

The results presented in this study demonstrate that MAb
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Table 2 Reactivity of MAb 17.13. with human non-squamous cell carcinoma
tissue specimens by immunoperoxidase

Carcinoma tissue Positive/tested

B

Adenocarcinoma of the lung
Large cell carcinoma of the lung
Small cell carcinoma of the lung
Adenocarcinoma of cervix
Breast cancer
Colon cancer
Ovarian cancer
Basal cell carcinoma
Bladder transitional cell cancer
Thyroid papillary cancer
Thyroid anaplastic cancer
Melanoma
Lymphoma
Schwannoma
Osteogenic sarcoma
Swing's sarcoma

Hemangiopericytoma
Plasmacytoma
Thymoma
Dysgerminoma
Mesenchymal tumor

Total

0/32
0/8
0/3
0/8
0/3
0/3
0/8
2/2
5/5
1/6
0/1
0/1
0/6
0/2
0/1
0/1
0/1
0/1
0/1
0/1
0/1

8/92

Table 3 Lack of reactivity with MAb 17.13. on human normal tissues or cells

Normal tissues orcellsLungBreastEndocervixPancreasThyroidSpleenAdrenal

glandStomachHeartLiverProstateBladderKidneyColonOvaryLymph

nodesLymphocytesPolymorphonuclear

leukocyteMacrophagesRed

blood cells (A, B,O)Normal
cervicalcellsNormal
bronchial/sputumcellsTotalPositive/tested0/100/20/20/20/60/20/20/20/20/40/20/20/20/20/20/50/50/50/50/30/920/810/240

17.13. reacts with high sensitivity towards human squamous
cell carcinoma regardless of body site. The antibody does not
react with carcinoma of nonsquamous origin, especially ade-
nocarcinoma of the lung, breast, colon, ovary, and cervix.
However, it appears that MAb 17.13. recognizes an antigenic
determinant that is not restricted only to squamous epithelial
malignancies, since staining reactivity is also observed with
normal squamous epithelial tissues and myoepithelial cells in
glandular tissues. Nevertheless, it should be emphasized that
this reactivity in the normal squamous epithelium is restricted
to cells in the basal layer (Fig. 4B). In normal epidermis, no
basement membrane and no cells above the basal layer are
stained by MAb 17.13., and this restricted staining pattern is
not dependent on antibody concentration as tested in the im
munoperoxidase staining. MAb 17.13.'s restricted and specific

Fig. 4. Indirect immunoperoxidase staining of fresh frozen human normal
squamous epithelial tissues by MAb 17.13. counterstained with hematoxylin. A,
normal squamous epithelium of the foreskin showing the basal cell layer staining
pattern, x 232. H, high power (x 760) of central area of A showing adjacent
stained and unstained basal cells. The majority of the basal cells are stained by
MAb 17.13. C, normal oral mucosa, x 176. D, normal cervical squamous
epithelium, x 190.

5688

D
ow

nloaded from
 http://aacrjournals.org/cancerres/article-pdf/47/21/5684/2428972/cr0470215684.pdf by guest on 19 M

ay 2023



MAb AGAINST HUMAN SCC

Table 4 Reactivity of MAb Â¡7.13.with human SCC and non-SCC cell lines by immunoperoxidase

Cells tested Reactivity Cells tested Reactivity

Floor of the mouth
UM-SCC 1
UM-SCC 14 A
UM-SCC 14 B

Tongue
UM-SCC 6
UM-SCC 19

Larynx
UM-SCC 5
UM-SCC 10 A
UM-SCC 11 A
UM-SCC 11 B
UM-SCC 12
UM-SCC 16
UM-SCC 17 A
UM-SCC 23
UM-SCC 24
UM-SCC 28

Hypopharynx
UM-SCC 22 A

Alveolus
UM-SCC 8

Sinus
UM-SCC 21

Head and neck
UM-SCC 26
UM-SCC 29

Neck SCC metastatic to lung
CY236

Head and neck SCC metastatic to lymph
nodes

UM-SCC 22B
Cervix

Caski (CRL 1550)"
C-4I(CRL 1594)
C-4 II (CRL 1595)
SiHa (HTB 35)
HT-3 (HTB 32)
MS751 (HTB 34)

Epidermoid
A-431 (CRL 1555)

Human foreskin fibroblasts
Individual 1
Individual 2
Individual 3

Mouse fibroblasts
BALB/3T3(CCL 163)

Lung carcinoma
A 549 (CCL 185)
ChaGO-K-1 (HTB 168)

Small cell carcinoma
NCI-H345
NCI-H69
NCI-H417

Large cell carcinoma
NCI-HI 57a

Adenocarcinoma
NCI-HI 25
NCI-H23
NCI-H522 (adeno/squamous)

Breast carcinoma
MCF-7 (HTB 22)
HBL-lOO(ts)

HTB 124
MDA-MB-157(HTB24)
MDA-MB-175-VII (HTB 25)
MDA-MB-361 (HTB 27)

Colon carcinoma
HCT116(CCL247)
COLO 320 DM (CCL 220)
LS 174T(CCL 187)
LoVo (CCL 229)
HCT-15(CCL225)
SW 48 (CCL 231)
SW 403 (CCL 230)
SW 480 (CCL 228)
SW 1417 (CCL 238)
CaCo-2 (HTB 37)
HT-29 (HTB 38)

Ovarian carcinoma
CAOV-3 (HTB 75)
SK-OV-3 (HTB 77)
NIH:OVCAR-3 (HTB 161)
PA-1 (CRL 1572)

Kidney
A-498 (HTB 44)
A-704 (HTB 45)
CAKI-1 (HTB 46)
CAKI-2 (HTB 47)

Pancreas
PANC-1 (CRL 1469)
BxPC-3 (CRL 1687)
CAPAN-2 (HTB 80)

Bladder
HT 1197 (CRL 1473)

Prostate
PC-3(CRL 1435)

Endometrium
AN3CA(HTB111)
HEC-1-A(HTB 112)
HEC-1-B(HTB 113)
RLE 9 (CRL 1622)

Small intestine
FHs74Int(CCL241)

Burkitt's lymphoma

Daudi(CCL213)

Total tested 77

staining pattern is also observed in its reactivity to human
tumor-derived cell lines. It stains some of the SCC cell lines
(16 of 28) and none of the non-SCC cell lines derived from
various body sites.

The nature of the antigen for MAb 17.13. is as yet unidenti
fied. But MAb 17.13. seems to be different from the monoclonal
antibody VM-2 (2), AE-1 and AE-3 (3, 4), PKK 1 and PKK 2
(5), and MAK-6 (a monoclonal anticytokeratin cocktail con
sisting of monoclonal antibodies KA-4 and UCD/PR-10.11)
(21), which have been reported to be useful for the detection of
SCC or tumors of the epithelial origin in that these antibodies
do not inhibit the staining of MAb 17.13. to its antigenic
determinant in the immunoperoxidase assay. MAb 17.13. also
seems different from other referenced antibodies (6-16) in that
it lacks the cross-reactivity to other types of carcinoma, espe
cially adenocarcinoma; it has a very restricted pattern of stain
ing in normal squamous epithelium, and the location of its
antigenic determinant in the reactive cells is in the cytoplasm
(versus surface membrane) and in cytoplasmic bridges (Fig. IB).
However, more direct experimental comparison of these anti

bodies is necessary to confirm the absence of cross-reactivities.
Histological examination of biopsy or surgical specimens and

cytological examination of exfoliated cells still represent the
most widely used methods of diagnosing cancer. Currently,
subjective evaluation criteria such as morphology of the cells,
nuclear size, ratio of nuclear to cytoplasmic volume, intensity
of nuclear staining, nuclear shape, and numerous other char
acteristics are used, with a high level of training and experience
required for accurate diagnosis. The application of immunolog-
ical techniques to cytological smears and tissue sections has
added a new dimension to cancer diagnostic pathology. In view
of its high sensitivity and specificity toward squamous cell
carcinoma of various stages of differentiation, MAb 17.13. may
be very useful in the immunocytodiagnostic and immunohisto-
diagnostic applications of squamous cell carcinoma in the head
and neck, oral cavity, cervix, and lung. It may be especially
useful in situations where differential diagnosis between mela
noma, fibrosarcoma, lymphoma, high-grade anaplastic lesions
of immature squamous carcinoma cells with virtually no keratin
deposits, and spindle-shaped squamous carcinoma cells which
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Fig. 5. Indirect immunoperoxidase cytoplasmic staining of normal and malig
nant cervical cytology smears by MAb 17.13. counterstained with Papanicolaou
procedure. A, normal cervical smear showing nonreactive normal cells (NC) and
lymphocytes (LYM). x 460. B, malignant cytological smear from a cervical SCCpatient showing tumor (7") cells stained by MAb 17.13. x 450.

are often associated with previous radiation damage is needed.
The positive staining reactivity of basal cells or myoepithelial
cells should not pose a problem, because these cells are mor
phologically distinct from squamous tumor cells (Fig. 1C).
Furthermore, basal cells are present only in normal epithelial
tissues where a morphologically organized structure is in exist
ence; in squamous cell carcinoma, where this highly organized
structure is lost, basal cells are not in presence. Due to its
nonreactivity toward normal lymphatic tissue and lymphoid
cells, MAb 17.13. may also be useful in the detection of micro-
metastatic SCC where the unambiguous detection of very few
metastatic squamous carcinoma cells in a "sea" of lymphocytes

in the involved lymph nodes is required. Since basal cells are
not usually expected to be present in the exfoliated cytology
specimen from the cervix, oral cavity, and lung, MAb 17.13. is
capable of distinguishing objectively the few malignant cells
over other cell types that are usually found in the specimen.
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