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ABSTRACT

An IgM human monoclonal antibody (HuMAb) SKI was generated
from mesenteric nodal lymphocytes of a colon cancer patient that were
fused with a human B-lymphoblastoid cell line SHFP-1. The reactivities of

HuMAb SKI to various human cell lines were screened by cell enzyme
linked immunosorbent assay and immunocytochemical staining. The
HuMAb SKI reacted strongly with all 11 human carcinoma cell lines that
were tested and had no detectable binding with noncarcinoma cell lines of
the following origins: fibroblast; fetal lung; melanoma; soft tissue sar
coma; neuroblastoma; and glioblastoma. Carcinoma preferred reactivity
of HuMAb SKI was further confirmed by immunoperoxidase staining of
a large number of frozen tissues, both malignant and benign. The antigen
SKI (AgSKl) in human carcinoma detected by immunoperoxidase stain
ing was also identified biochemically as a sialoglycoprotein that migrated
at M, 42,000 with an isoelectric point (pi) of approximately 5.9. A pref
erential staining by HuMAb SKI was seen among colorÃ©ela!,gastric,
pancreatic, and lung cancers. Competitive inhibition study in solid-phase
immunoassay suggested that the HuMAb SKI did not cross-react with
other antibodies specific for CEA, CA 19-9, and TAG 72. The AgSKl

appears to be a novel carcinoma associated antigen which may be a useful
tumor marker in cancer diagnosis and treatment.

INTRODUCTION

For treatment of human malignancies, target-specific human mon

oclonal antibodies are preferred over mouse antibodies. Studies show
that administration of target-specific HuMAbs4 is safe and effective in

the treatment of malignancy (1) and sepsis (2-4). However, most

HuMAbs generated are not tumor specific.
In this study, we examined the tumor specificity and tissue distri

bution of AgSKl by cell ELISA, by immunocytochemical staining of
a large number of human cell lines, immunohistochemical staining of
a panel of human tissues, competitive inhibition study, and by using
SDS-PAGE with Western blot as well as 2-dimensional gel electro-

phoresis to identify the AgSKl in human carcinomas.

MATERIALS AND METHODS

Cell Lines. Cell lines of colon cancer (HT29, Caco2, COL205, and
COL320DM), gastric cancer (KATO III), pancreatic cancer (Panc-1. PaCa-2,
and AsPC-l), lung cancer (Calu-l, P3). breast cancer (4B). melanoma (M21.
A375, and HTB72), sarcoma (SK-LMS-I and SW872), lymphoma (Raji).
neuroblastoma (LAN-1), glioblastoma (U87MG), fibroblast (HS-68 and IMR-
90), and fetal lung (WI-38) were tested for antigen SKI in cell ELISA and

immunocytochemical staining.
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SKI. SKI is a human hybridoma derived from fusing lymphocytes of a
colon cancer patient with human B-lymphoblastoid cells, as described previ

ously (5). Subsequently, the SKI cells were grown in serum-free RPMI 1640
(Gibco, Grand Island, NY) supplemented with 1% Nutridoma-HU (Boehringer

Mannheim Biochemicals, Indianapolis, IN). The ability of binding to target
cells and concentration of HuMAb SKI were measured by cell ELISA and
ELISA.

ELISA. ELISA was performed to estimate the concentration and ability of
the antibody to bind to target cells as described (5). Briefly, the ELISA plates
were coated with either goat anti-human immunoglobulin or target cells (cell

lines listed above). After blocking. HuMAb SKI containing supernatant was
added to the plate for l h at RT. The plate was then washed and the horseradish
peroxidase conjugated goat anti-human IgM at a dilution of 1:3000 (Sigma

Chemical Co., St. Louis, MO) was added for 45 min. Color was developed by
adding w-phenylenediamine. The result was read with a microplate reader.

Binding and Binding Inhibition Studies in Solid-Phase Immunoassay.
The 96-well microtiter plates (Falcon, Lincoln Park, NJ) were coated with HT
29 cells at 5 X IO4 cells/well. In the positive control, the cell plates were

incubated with HuMAb SKI, 5 ug/ml, without the pretreatment with compet
itive antibodies: anti-CEA (AMAC, Westbrook, ME), anti-CA 19-9, and anti-

72.3 (Signet, Dedham, MA). The binding of HuMAb SKI was detected as
described previously in the ELISA assay. The negative control was achieved by
deleting the primary antibody, the HuMAb SKI, from the system. The bindings
of anti-CEA, anti-CA 19-9. and ami-72.3 to the HT 29 cells with and without

the competing HuMAb SKI were also measured by using goat anti-mouse IgG

conjugated with horseradish peroxidase (Boehringer Manheim) at a dilution of

1:2000.
Tissues. Fresh surgical specimens were snap-frozen in Tissue-Tek OCT

(Miles Laboratory, Inc., Elkhart, IN) with isopenthane precooled in liquid
nitrogen. The frozen specimens were stored at -80Â°C until use. The frozen

sections were prepared 5-8 |um thick for immunohistochemical staining by

using HuMAb SKI as the primary antibody. A total of 27 malignant tissues,
including 12 colorectal cancers, 2 pancreatic cancers, 1 gastric cancer, 2 lung

cancers, 2 breast cancers, 4 melanomas, 4 soft tissue sarcomas, and 15 normal
tissues, including 4 intestines, 2 stomachs, 2 pancreases. 2 livers, 2 kidneys, 2
lungs, and 1 brain were studied.

Immunohistochemical/Immunocytochemical Stainings. Frozen sections
of human tissues or human tumor cells growing on slides were fixed with cold
acetone for indirect immunoperoxidase staining. The frozen sections were
washed exhaustively with several changes of PBS and constant stirring over
night at 4Â°C.The HuMAb SKI containing supernatant was concentrated by

using TM 100 Centriprep unit (Amicon, Beverly. MA). The concentrates were
then dialyzed, lyophilized, and reconstituted in PBS. The cells or tissue sec
tions were blocked with normal goat serum (10% in PBS with 2% albumin)
and then incubated with HuMAb SKI at an estimated concentration of 10-20
ug/ml for l h at RT or overnight at 4Â°C.The staining steps were performed

as recommended by Vectastain ABC Kit (Vector Laboratories, Burlingame.
CA).

SDS-PAGE and Western Blot. Gel electrophoresis was performed by
using the Mini-Protean II xi Cell system (Bio-Rad. Richmond, CA). Precast
4-20% linear gradient Tris-HCI gels (Bio-Rad) were used to run all samples

according to the method of Laemmli (6). Following electrophoresis, proteins
were transferred to nitrocellulose membrane by using the Bio-Rad transfer

system. Alkaline phosphatase conjugated protein standards and prestained
standards (Bio-Rad) were used simultaneously. After blocking with Tris-buff-
ered saline-1% albumin the membranes were washed and incubated in super
natant containing HuMAbSKI at 1-2 ng/ml. Alkaline phosphatase conjugated
goat anti-human IgM (Boehringer Mannheim) at a dilution of 1:3000 was used

as the secondary antibody. The bands were developed by using the alkaline
phosphatase substrate kit (Bio-Rad). The irrelevant human IgM (Dako, Car-
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penteria, CA) was included as a control in selected cases. The molecular
weight was estimated by comparing with low molecular weight standards
(Bio-Rad).

Two-Dimensional Electrophoresis. The 2-dimensional electrophoretic

pattern of AgSKI was separated in a Protean II cell. Cell lysate equivalent to
1.5 X IO6 HT 29 cells prepared in the isoelectric-focusing sample buffer was

applied to the alkaline end of the isoelectric-focusing tube gel. The anode and

the cathode solution were 0.01 M phosphoric acid and 0.02 M NaOH, respec
tively. The 2-dimensional standard (Bio-Rad) was included. The electrophore-

sis was continued at 400 V for a total of 8 h. The protein bands were tightened
with increased voltage to 1000 V for an additional I h. The second dimension
separation was achieved with SDS-PAGE with the use of a continuous slab gel

of 10% acrylamide. The low range molecular weight protein standards were
included. The AgSKI was identified by the method of enhanced chemilumi-
nescence Western blot (Amersham, Amersham, United Kingdom). The 2-di

mensional standards were visualized after Coomassie stain. The isoelectric
point of the Ag SKI was estimated by comparing it to the protein migration of
the 2-dimensional standards.

Preparation of Cell Lysates from Human Cell Lines and Tissues.
'Twenty human tissues were obtained from fresh surgical specimens: 5 colon

cancers; 1 liver metastasis of a primary colon cancer; 2 rectal cancers; 4
adenomas; 2 normal colon mucosas (outside of the primary colon cancer); I
stomach cancer; 1 normal stomach mucosa of the same patient; I benign
pancreas; 2 squamous cell cancers; and 1 large cell lymphoma. After washing,
all specimens were minced and digested with 0.2 mg/ml collagenase type IV
(Sigma) in Ca +--Mg*2-free Dulbecco's PBS at RT for 2 to 3 h. The cells were

adjusted to 2 x IO7 cells/ml. The viabilities of cell suspensions were greater

than 90% in all 20 preparations. The cell lysates were also prepared from
exponentially growing HT29. PANC-1. and KATO III cells. The cell lysates

were prepared by repeated free/ing and thawing. The supernatant was obtained
after centrifugation at 3000 X a for IO min. All preparations contained pro-

teolytic enzyme inhibitors (phenylmethylsultonyl fluoride, leupeptin, pepstatin
A, aprotinin, and antipain; Sigma) except lysates of a colon and squamous cell

RESULTS

Following the initial isolation of the human-human hybridoma,
SKI, and antibody isotype determination (5), its specificity was fur
ther screened against a panel of 23 cultured human cells. Among
human tumor cell lines, positive reactivities with HuMAb SKI were
observed for all carcinoma cell lines tested (Table 1) by cell ELISA
and immunocytochemical staining. The patterns and intensities of the
staining demonstrated by HuMAb SKI varied significantly among
carcinoma cell lines (Table 1). HuMAb SKI did not react with non-
carcinoma cell lines, including melanoma, sarcoma, glioblastoma.
neuroblastoma, and cell lines of fetal lung and fibroblasts (Table 1).
Raji lymphoma cells showed weak staining which was comparable to
the control, using secondary antibody alone. The cell line study sug
gested a preferential binding of HuMAb SKI to human carcinoma
cells.

Further evaluation of the tissue specificity of SKI was performed
by using an indirect immunoperoxidase staining of avidin-biotin com
plex method to examine a panel of 42 human tissues. Successful
staining of human tissues with HuMAb SKI was achieved in most
cases. Two breast cancer specimens showed diffuse staining in the
malignant epithelial glands and stroma (comparable to the second
antibody control). These slides were excluded from analysis because
the positivity may be due to binding the secondary antibody to the
human immunoglobulins in the tissue sections. Forty specimens, in
cluding 25 malignant tissues and 15 normal tissues, were included in
the study. Positive staining of all carcinomas with HuMAb SKI was

Table I Reactivities of HuMAb SKI with various cell lines by cell ELISA and
cytoiinmunoperoxida.se staining

Intensity Intensity
of of

Carcinomas Cell lines reactivity" Noncarcinomas Cell lines reactivity

Colon cancer HT29
Caco2
COL205
COL320DM

Gastric
cancer

Pancreatic
cancer

KATO III

Pane-1
PaCa-2
AsPC-l

Melanoma M2I
A375
HTB72
HTB63

Neuroblastoma LAN-1

Lung cancer Calu-l

P3

Breast cancer 4B

Glioblastoma

Sarcoma

Lymphoma

Fibroblast

Fetal lung

U87MG
SW872
SK-LMS-1

Raji

HS68
IMR90
WI-38

' H. R. Chang. K. Koda, M. E. McKnight. and M. C. Glassy. Tumor associated antigens

recogni/ed by human monoclonal antibodies, submitted for publication.

" The intensity of the activity was graded as ++. +. - in decreasing order. In the cell

ELISA, the absorbances >0.35 were regarded as ++ and those <0.1 were judged as -, with

the intermediate values graded as +. In the cytoimmunoperoxidase staining, the staining
of l-day-old culture of all cell lines showed homogeneous pattern within each cell line.
The gradation purely reflected the intensity of the staining.

observed (including 12 colorectal cancers, 2 pancreatic cancers, 1
gastric cancer, and 2 lung cancers). The staining of malignant epithe
lial cells, however, was heterogeneous. The intensity and percentage
of positive cells varied from tumor to tumor. The heterogeneity also
was observed within the tumor (Fig. \A). In the case of well differ
entiated adenocarcinoma. the stain was more intense at the luminal
surface of glands formed by adenocarcinoma cells with insignificant
or nondetectable reactivity in the lumen itself (Fig. IÃŸ);when the
malignant glands are not well formed the cellular staining seemed to
be even. Individual malignant cells could be clearly detected in a
background of normal tissues. (Fig. l, B and C) The necrotic tumor
debris was not stained (Fig. 1C). Pancreatic cancer (Fig. ID), gastric
cancer (Fig. IE), and lung cancer (Fig. IF) also showed significant
staining with HuMAb SKI. Melanoma and soft tissue sarcoma
showed no demonstrable staining.

Among normal tissues, a minimal to negative staining by HuMAb
SKI was seen. Colon, proximal tubule of kidney, and stomach dem
onstrated essentially negative epithelial staining. However, the study
was quite limited. Occasional nonspecific staining was seen in the
tubular space of the kidney and the gastrointestinal tissues. This may
be due to proteinaceous deposits or macrophage-like cells present in
the tissue sections. Pancreatic tissue showed trace staining. Normal
liver tissues were also stained by HuMAb SKI. The intensity of the
staining was reduced by prolonged treatment of the liver sections with
0.3% H2O2.Control slides stained with biotinylated secondary anti
body alone showed comparable staining, suggesting that the positive
staining seen in liver sections may be due to either a high level of
endogenous peroxidase and/or a significant amount of IgM in the
human liver sections. A histologically benign hyperplastic colon tissue
adjacent to a colon cancer showed moderate staining. The result of the
immunohistochemical staining of 40 human tissues using HuMAb
SKI is summarized in Table 2.

The identification of AgSKI in human tissues by using the method
of SDS-PAGE and immunoblot was studied in 20 human tissues and
results are summarized in Table 3. The AgSKI was detected in 5
primary and 1 metastatic colon cancer, 2 rectal cancers, 1 stomach
cancer, 1 large villous adenoma, and 2 squamous cell cancers. The
antigen was not found in 1 villous adenoma. 2 colonie polyps, 2
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Fig. I. Immunoperoxidase staining of colon cancer (A-C), pancreatic cancer (D), stomach cancer (Â£"),and lung cancer (F) with HuMAb SKI (X 63 and X 100). Large arrows,

single malignant cells in the slromal tissue; amali arrows, heterogeneous staining within a tumor.

normal colon mucosas, 1 stomach mucosa. 1 benign pancreatic tissue,
and 1 large cell lymphoma specimen, using the same method.

In contrast to a constant molecular weight of 40,000-42,000 seen

with the AgSKl of cultured human carcinoma cells (Fig. 2A). the
AgSKl of human tissues was associated with a wide spectrum of
molecular weights ranging from 42,000 to 110,000 with molecular
weights of 110,000 and 42,000 as the two dominant forms, and mo
lecular weight of 80,000 as a weaker component.

Representative colon cancer specimens together with a poorly dif
ferentiated stomach cancer and a large villous adenoma of the colon
are shown in Fig. 2B. Four tumors (2 colon cancers. 1 villous adenoma

and I stomach cancer) were shown to have a uniform pattern of
AgSKl with molecular weights of 40,000-42,000. One colon cancer
was shown to have M, 110,000 AgSKl only. A colon cancer metas-

tasizing to the liver was shown to have a reduced detectability at M,
42,000 and the appearance of two new bands: a dominant Afr 110,000
and a trace Mt 80,000 protein (Fig. 25, Lane 4, liver metastasis) when
compared with its primary tumor (Fig. IB, Lane 3). Two rectal car
cinomas were found to have M, 80,000 and 42,000 AgSKl (not
shown).

Similar AgSKl compositions were seen with human squamous cell
cancer. In a metastatic skin squamous cell cancer, a single band of

1124

D
ow

nloaded from
 http://aacrjournals.org/cancerres/article-pdf/53/5/1122/2452901/cr0530051122.pdf by guest on 19 M

ay 2023



CHARACTERIZATION OF A CARCINOMA ASSOCIATED ANTIGEN SKI

B

123456 1234 567

o
I I I

4.5 5.2 5.5
I

5.9
I I

6.6 7085
Fig. 2. SDS-PAGE and immunoblot study of AgSKl in human tissues and cell lines. (A] AgSKI in human carcinoma cell lines. Lane I. molecular weight standards consisting of

phosphorylasc b (M, 106.000), bovine serum albumin (M, 80.000), ovabumin (Mr 49,500), carbonic anhydrase (M, 32,500), soybean trypsin inhibitor (M, 27,500), lysozyme (M,
18,500); Lane 2. HT 29; Lane 3. Pane-1 ; fane 4, KATO III; Lane 5, HT29 cells blotted with irrelevant human IgM; Lane 6. HTB 63. (ÃŸ)AgSKl in human GI tumors. Lane I. standards;
Lanes 2 and 3. primary colon cancer; Lane 4, liver metastasis from a primary colon cancer shown in Lane .?; Lane 5. a primary colon cancer; Lane 6. a large villous adenoma; Lane
7, a stomach cancer. (C) AgSKl in human squamous cell carcinoma. Ulne ÃŒ.standards; Lane 2. HT-29 (positive control); Lane 3. a metastatic skin SCC; Â¡Mne4. an anal squamous
cell carcinoma. (D) Two-dimensional gel analysis of the AgSKl profile dopi and standard (bottom). The two-dimensional standard consists of glyceraldehyde 3-phosphate
dehydrogenase (M, 36.000. pi 7.0-8.3); conalbumin (M, 76.000. pi 6.0-6.6); carbonic anhydrase (M, 31,000, pi 5.9-6.0); actin (M, 43,000. pi 5.5); albumin (M, 66.200; pi 5.0-5.2)

and trypsin inhibitor (M, 21,500 pi 4.5). Arrow, position of the M, 42,000 AgSKl protein.
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Table 2 ImmunohisKichemical staining of human tissues with HuMAb SKI

AgSKl (No. of tissues)

TissuesColoreclal

cancerColorcctal
mucosaSmall

intestinemucosaStomach
cancerStomach
mucosaPancreatic
cancerPancreasLiverLung

cancerLungKidneyBrainMelanomaSarcoma+12101(I2()(12(I(III00Trace00(100II2200I00(1-01202000021144

" The immunohistochemical staining was graded according to the intensity of staining

and percentage of stained cells. The tissues with \(Y7c or greater stained cells were
considered to be positive. The tissues with minimal staining were referred to trace
expression of AgSKl. The tissues with no detectable staining beyond the negative control
were determined to be nonreactive to the studied antibody.

Table 3 Detection of AgSKl by SDS-PAGE ana irnrnunohloi in various
human tissues

Human(issuesPrimary

coloncancerMelaslalic
coloncancerPrimary

recialcancerColon
adenomaNormal

colonmucosaPrimary

slomachcancerNormal
s(omachmucosaNormal

pancreasSCC"Large

cell lymphomaNo.

of tissues positive
for AgSKl/no. of

tissuesstudied5/51/12/21/40/21/10/1(VI2/20/1

" SCC, squamous cell carcinoma.

AgSKl was identified at M, 110,(X)0. An anal squamous cell carci
noma was shown to have AgSKl detected at M, 110,000, 80,000 and
42,000 (Fig. 2C, Lane 4).

The two-dimensional gel electrophoresis demonstrated that M,

42,000 AgSKl has an estimated pi of 5.9 (Fig. 2D).
The inhibitions of binding the HuMAb SKI to target cells by other

anti-carcinoma antibodies were studied in solid-phase enzyme immu-
noassay. The reverse inhibition of binding anti-CEA, anti-CA 19-9,
and anti-72.3 to target cells by the HuMAb SKI was also measured.

In both instances, the binding of HuMAb SKI to HT29 cells was not
affected by the presence of other competing antibodies specific for
CEA, CA 19-9, and TAG 72; nor did it significantly affect the binding

of such antibodies (Tables 4 and 5). A minor reduction of the binding
of target-specific mouse IgG antibodies following the treatment of

HuMAb SKI, IgM, may be a result of steric hinderance of large IgM
molecules. Although the data shown were obtained with the highest
concentrations of the individual antibodies tested, a wide range of
antibody concentration was studied (HuMAb SKI, 2-5 (Jg/ml; anti-
CEA, 1:32-1:2 dilutions; anti-CA 19-9, 0.25^ ug/ml; and anti-TAG,
0.1-10 ug/ml). The lack of competition between HuMAbSKI and

other 3 antibodies was observed in all cases.

DISCUSSION

A relatively tumor-specific tissue distribution of the AgSKl was

reported in the present study. Lack of reactivity of HuMAb SKI to

nonepithelial tissues or cells and insignificant staining in most normal
epithelial tissues strongly suggest that staining of human carcinomas
by HuMAb SKI was selective. The presence of AgSKl on human
cancer does not seem to be affected by the degree of differentiation
and metastasis.

The human monoclonal antibody SKI was previously generated
from mesenteric nodal lymphocytes of a colon cancer patient (5).
Using flow cytometry, AgSKl was shown to be abundant within the
cytoplasm and also on the cell surface (5). The antigen recognized by
the HuMAb SKI among carcinoma cell lines was shown previously to
be a sialoglycoprotein with an estimated molecular weight of 40,000-
42,000. It is sensitive to heat, trypsin, neuraminidase, and periodate
oxidation. It is a mildly acidic protein with a pi of approximately 5.9.
Our previous study demonstrated that HuMAb SKI did not bind to
CEA in an ELISA test (5). In this study, we further showed that the
binding of anti-CEA antibody and HuMAb SKI to target cells were

not inhibited by each other. In addition, CEA has a molecular weight
of 180,000 with a marked difference in chemical resistance (7) com
pared to AgSKl. Antigen SKI also appears to be different from CA
19-9. The latter is monosialosyl Le", a blood group-related carbohy

drate antigen (8, 9). Glycoprotein TAG-72 is another tumor-associated

antigen frequently seen in human colon and breast carcinomas. Unlike
AgSKl, it has a high molecular weight (220,000 to 400,000) and it is
a mucin-like substance with the epitope resistant to trypsin (10, II).

The dissimilarity between AgSKl and the latter two tumor antigens
was further supported by the results of competitive inhibition study.
There was no change of binding activity of HuMAb SKI when the
anti-CA 19-9 or anti-TAG antibodies was used as a competing anti
body. AgSKl also differs from DU-PAN-1 and DU-PAN-2 (12-14) by

tissue distribution and physical and chemical properties. The latter two
antigens are restricted to pancreatic tissue and are heat resistant. Both
are mucin tumor antigens with heterogeneous molecular weights
of approximately 200,000. Other antigens such as antigen KS1
(M, 40,000), which is associated with lung adenocarcinoma and other
malignancies (15); Ag 17-A (Mr 37,000) (16, 17) and Egp 34 (18),

which are epithelial markers, may be similar to the antigen described
in the present study. They all show differences, however, in either
tissue distributions or malignant specificities compared to AgSKl.
Further delineation of AgSKl by extending the tissue panel and using
purified HuMAb SKI with direct biotinylation and by further char
acterizing the biochemical structure of AgSKl is necessary to
(a) confirm the preferential expression of AgSKl among carcinomas,
and (/?) differentiate it from other existing putative tumor associated
antigens.

The AgSKl detected in human carcinoma specimens are heteroge
neous in molecular weight. The M, 110,000 and 42,000 bands seemed
to be the dominant forms of this antigen, whereas the M, 80,000 band

Table 4 Lack of inhibition of binding HuMAb SKI to HT29 cells by .i mouse
anli-ctn'cinonui antibodies

Competing anlibody None Anti-CEA Anti-CA 19-9 Anti-72.3

Absorbante binding HuMAb SKI 1.663 1.532 1.664 1.732

In this study the primary anlibody was HuMAb SKI. The competing antibodies were
anli-CEA, anli-CA 19-9. and anli-72.3. The concentrations of Ihe HuMAb SKI, anli-
CEA. anli-CA 19-9, and anti-72.3 were 5 ug/ml. 1:4. 4 ug/ml, and 10 ug/ml, respeclively.

Table 5 Lack of inhibition of binding anli-CEA. anli-CA 19-9, and anli-72.3 to
HT 29 cells In- the HuMAb SKI

Primary anlihody Anti-CEA Anti-CA 19-9 Anti-72.3

Competing HuMAbSKI

Absorbance OD binding
primary antibody

0.490 0.529 0.212 0.260 0.697 0.784
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was a weaker component. It is possible that the larger molecules
consist of repeating AgSK I with molecular weights of 4().()()(M2.()()().
Alternatively, the larger molecules may be the precursor or interme
diate form of the small AgSKl. Further study of the biological func
tion of AgSK I and identification of the active component of various
sizes of AgSKl will be important in our understanding of this novel
carcinoma associated antigen.

ACKNOWLEDGMENTS

The authors acknowledge Li Lu for technical assistance. Patty Jasper and
Stephanie Stoss for excellent secretarial assistance, and Robin Ran for photo
graphs.

REFERENCES
1. Iric. R. l:.. and Morton, D. L. Regression of cutaneous mclastatic melanoma hy

Â¡ntralesional injection with human monoclonal antibodies to gangliosidc GD2. Proc.
Nati. Acad. Sci. USA. K.1: 8694-8698. 1986.

2. Kha/.aeli, M. B.. Wheeler. R., Rogers, K., Teng, N., Ziegler, E.. Haynes, A.. SÃ¤len.M.
N.. Hardin. M.. Bolmer, S.. Cornell, J-, Berger. H., and l.oBuglio, A. F. Initial
evaluation of human immunoglohulin M monoclonal antibody (HA-1 A) in human. J.
Biol. Response Modif.. V: 178-184. 1990.

3. Fisher, C. J.. Zimmerman, J., Khazacli. M. B., Albertson. T. E.. Dellinger, R. P.,
Panaceli. E. A., Foulke. G. E.. Dating, C.. Smith. C. R.. LoBuglio. A. F. Initial
evalualion of human momxlonal anli-lipid A antibody (HA-1A) in patients with
sepsis syndrome. Crii. Care Med., 18: 1311-1315. 1989.

4. Ziegler. E. J.. Fisher. C. J.. Sprung. C. L.. Slraube, R. C., Sodoff. J. C., Foulke. G. E..
Wortel. R. C.. Fink. M. P.. Dellinger. R. P., Teng. N. H.. Allen. I. E.. Berger. H. J..
Knatternd, G. C., LoBuglio, A. F., and Smith, G. R. Treaimenl of Gram-negative
baciereniia and septic shock with HA-1A human monoclonal antibody against endo-
loxin. N. Engl. J. Med., .12-1:429-136, 1991.

5. Koda. K., Glassy, M. C., and Chang, H. R. Generation of human monoclonal anti
bodies against colon cancer. Arch. Surg.. 125: 1591-1597, 1990.

6. Lactmnli. LI. K. Cleavage of structural proteins during the assemble of the head of
bacteriophage T4. Nature (Lond.), 227: 684-685. 1970.

7. Kuroki. M.. Greiner. J. W., Simpson, J. F., Primus, F. J.. Guadagni. F., Schlom. J.

Serologie mapping and biochemical characteri/ation of ihe carcinoembryonic anligen
epilopes using fourteen distinct monoclonal antibodies. Int. J. Cancer 44: 208-2IX.

1989.
8. Hcrlyn. M.. Steplewski. Z.. and Scars. H. F. Specific antigen in serum of palienls with

colon carcinoma. Science (Washington DC). 212: 53-55. 1981.

9 Magnani. J. L.. Nilsson. B.. Brockhaus. M.. Zopf. 0.. Steplewski. Z.. Koprawski. H..
and Gingsburg. V. A monoclonal antibody-defined antigen associated with gas-
troinleslinal cancer is a ganglioside containing sialylated laclo-N-fucopenlaose II. J.
Biol. Chem.. 257: 14635-14639, 1986.

10. Kuroki, M.. Fernsten. P. D.. Wunderlich. D.. Colchler. D., Simpson, J. F.. Poole, D.
J.. and Schlom. J. Serological mapping of the TAG-72 lurnor associated anligen using
19 dislincl-monoclonal antibodies. Cancer Res.. 50: 4872-Ã•879, 1990.

11. Johnson, V. G.. Schlom. J.. Paterson. A. J., Benne".. J.. Magani. J. L.. and Colcher. D.
Analysis of human lumor-associated glycoprolein (TAG-72) identified by monoclonal
antibody B72.3. Cancer Res.. 46: 850-857, 1986.

12. Lau. M. S.. Finn. O. J.. Fersten. P. O., and Metzgar, R. S. Isolation and properties of
a human pancreatic adenocarcinoma-associated anligen, DU-PAN-2. Cancer Res.. 45:
305-310, 1985.

13. Mel/.gar, R. S.. Gaillard. M. T., Levine. S. J., Tuck, F. L., Bossen. E. H., and Borowii/.
M. J. Antigens of human pancreatic adenocarcinoma cells defined by murine mono
clonal anybodies. Cancer Res.. 42: 601-608, 1982.

14. Hollingsworth. M. A., and Melgar. R. S. Anligens of normal and malignant human
exocrine pancreatic cells. In: S. Sell and R. Reisfeld (eds.l. Monoclonal Antibodies in
Cancer, pp. 279-301. Clifton. NJ: Human Press. 1985.

15. Varki. N. M.. Reisfeld. R. A., and Walker. L. E. Anligens associated with a human
lung adenocarcinoma defined by monoclonal antibodies. Cancer Res.. 44: 681-687.

1984.
16. Quak. J. J.. Van Dongen. G.. Brakkee. J. G. P.. Hayashida. D. J.. Balm. A. J. M.. Snow.

G. B.. and Meijer. C. J. L. M. Production of a monoclonal antibody (K93I) to a
squamous cell carcinoma associated anligen identified as 17-1A anligen. Hyhridoma.
9: 377-387. 1990.

17. Kimmel, K. A., and Carey. T. E. Altered expression in squamous carcinoma cells of
an orientation restricted epithelial antigen detected hy monoclonal antibody A9.
Cancer Res.. 4f>: 3614-3623, 1986.

18. Moldenhauer, G.. Momburg. K. MÃ¶ller. P.. SchwÃ¤rt/, R., and Hammerling, G. J.
Epithelium-specific surface glycoprotein of M, 34,000 is a widely distributed human
carcinoma marker. Br. J. Cancer.. 56: 714-721, 1987.

19. Imam. A.. Drushella. M. M., and Taylor. C. R. A novel immunoperoxidase procedure
of using human momx'lonal antibodies for the detection of cellular antigens in tissue

sections. J. Immunol. Methods. X6: 17-20. 1986.

1127

D
ow

nloaded from
 http://aacrjournals.org/cancerres/article-pdf/53/5/1122/2452901/cr0530051122.pdf by guest on 19 M

ay 2023




