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ABSTRACT

We have identified and quantitated a tumor protein complex, TSP-

180, on murine carcinomas with two monoclonal antibodies (MoAbs)
(Cancer Res., 46: 707-712, 1986). One of the two MoAbs, 135-13C,
recognizes a TSP-180-like protein complex on several human carcinomas
in culture. MoAb 135-13C has been used to purify the human TSP-180

complex from A431 cells and the purified material used to immunize
F344 rats to produce another MoAb, 439-9B, to the human TSP-180
complex. This MoAb does not precipitate the murine TSP-180 or bind
to murine cells. Both MoAb 135-13C and 439-9B precipitated the same

proteins from A431 cells but did not compete with each other for binding
sites, indicating that they recognize different epitopes on the same protein.
The two MoAbs have been used in a two-site assay to guarnitale TSP-

180 proteins on human cells and tissues. Carcinoma cell lines A431,
SW948, and A549 all give high values (46 to 443 ng/mg of protein) while
murine tumors, a human melanoma, and human fibroblasts are negative
(<10 ng/mg of protein). Most tissues from autopsy of 2 normal individuals
are negative for human TSP-180 at the levels tested (<10 ng/mg of

protein). Some organs have intermediate range expression: spleen, 5 to
111 ng/ml of protein; colon, 24 to 111 ; and small intestine, 39 to 99. One
primary colon and one larynx tumor were positive (144 to 372 ng/mg of
protein) while 5 breast carcinomas, a stomach tumor, a metastatic mel
anoma, and a kidney tumor were negative. These data indicate that
human TSP-180 may be preferentially expressed in certain malignant
carcinomas of diverse origin. The potential for TSP-180 as a tumor

marker requires further study.

INTRODUCTION

Early stages of tumor progression are characterized by gen-
otypic and phenotypic instability (1, 2). The phenotypic varia
tions include quantitative alterations like the over-expression of

specific proteins (3). Recently we demonstrated that the expres
sion of a tumor antigen, in clones derived from Lewis lung
carcinoma, is correlated with the metastatic potential of this
tumor (4). This tumor antigen defined by MoAb4 135-13C (5)

is expressed on a complex of glycoproteins ranging in molecular
weight from 116,000-204,000.5 This group of related molecules
is named the TSP-180 complex. TSP-180 proteins are ex
pressed on the surface of several lung carcinoma and B16
melanoma cell lines in mice. Quantitation of TSP-180 from
primary lung tumors using a two-site MoAb assay indicated a
correlation between malignant potential and amounts of TSP-
180 proteins expressed (4, 6). Recently we demonstrated that a
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human epidermoid carcinoma cell line (A431) also expresses a
TSP-180-like protein complex. The complex from human cells
reacts with one MoAb (135-13C) but fails to react with the
other MoAb (346-11A) to the mouse TSP-180 complex. Since
one MoAb, 135-13C, cannot be used to quantitate the expres
sion of these proteins in normal human and tumor tissues, we
developed a new MoAb to a second epitope on the human TSP-
180 complex of proteins. In this paper <vereport that the TSP-
180 complex from human cells is found in small amounts in
normal tissues (colon, spleen, small intestine) and in larger
amounts in some primary carcinomas (colon, larynx) and tumor
lines (SW984 and A549).

MATERIALS AND METHODS

Cell Lines and Tissues. A BALB/c spontaneous lung carcinoma (line
1) (7) and human tumor cell lines, epidermoid carcinoma (A431) (8),
lung carcinoma (A549) (8) obtained from Dr. W. Yang, Biology Divi
sion, Oak Ridge National Laboratory, and melanoma (WM 164) (9)
obtained from Dr. L. Washburn, Oak Ridge Associated Universities,
were grown in McCoy's Medium SA with 10% fetal bovine serum. The

colon carcinoma cell line (SW948) (10) obtained from Dr. L. Washburn
was grown in L-15 medium with 10% fetal bovine serum. The breast
tumor cell line (MCF-7) (11) from Dr. J. K. Selkirk, Biology Division,
Oak Ridge National Laboratory, was cultured in Eagle's minimal
essential medium with Hanks' balanced salt solution with 10% fetal

calf serum. Leukemia cell line (K.562) from Dr. C. B. Lozzio, University
of Tennessee, was grown in Dulbecco's modified Eagle's minimal

essential medium with 20% fetal bovine serum (12).
SP2/0 myeloma (13) and 135-13C hybridoma were grown in Dul

becco's modified Eagle's minimal essential medium with 20% fetal

bovine serum. The human film Â¡blastline (HSBP) (14) was obtained
from Dr. J. D. Regan, Biology Division, Oak Ridge National Labora
tory, and was grown in McCoy's medium with 10% fetal bovine serum.

Normal human and tumor tissues were obtained from autopsies or
surgical operations and immediately frozen. The tissues were thawed
at 4Â°Cin PBS containing NP-40 (0.5%), PMSF (10 /ig/ml), and NaN3

(1 HIM)and homogenized with a Polytron homogenizer. The homoge-
nates were cleared in a Sorvall centrifuge (10,000 rpm for 10 min at
4Â°C),and the supernatant was transferred to tubes and stored at -80Â°C

prior to analyses.
Purification of TSP-180. The MoAb 135-13C (5) was purified from

ascites fluid by precipitation with 50% saturated ammonium sulfate
and chromatography on DEAE-cellulose (15) with further purification
on high-performance liquid chromatography. The purified MoAb 135-
13C (5 mg of MoAb per ml of beads) was coupled to epichlorhydrin-
cross-linked Sepharose 4B beads after activation with cyanogen bro
mide (16). Excess MoAb was removed by washing the beads with 3 M
KSCN containing 0.5% NP-40 and then 3 times with 0.5% NP-40 in
PBS before use. TSP-180 was purified from A431 cell lysate (10% w/
v) in PBS with NP-40 (0.5%), PMSF (10 Mg/ml), NaN3 (1 HIM),DNase
II (10 Mg/ml). MgCl2 (2 IHM),and sonication.

Clearance of the cell lysate was performed by incubation with Seph
arose beads coupled to MoAb 135-14 (MoAb nonspecific for human
cells) for 2 h at 4Â°Cwith gentle mixing (10 ml of A431 cell lysate with

0.1 ml of Sepharose beads). After centrifugation at 800 x g for 2 min
the supernatant was transferred to Sepharose beads coupled to MoAb
135-13C and TSP-180 was recovered as described previously (6).

Immunizations and Hybridoma Screening. Fischer 344 rats were
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immunized i.p. with 10 ^g of TSP-180 protein emulsified in complete
Freund's adjuvant. This was followed with 2 injections i.p. of 10 /ig
each of TSP-180 in incomplete Freund's adjuvant every 10 days. The

rats were boosted 3 days before sacrifice with 10 fig of TSP-180 in 0.2
ml of PBS. Spleen cells (3 x IO7)were fused with SP2/0 myeloma cells
(S x 10") in polyethylene glycol (45%) in incomplete medium. The

reaction was stopped by slow, step-wise addition of incomplete medium.
Cells were spun down at 800 x g for 3 min, resuspended in 34 ml of
hypozanthine, aminopterin, thymidine media, and distributed to 96-
well microtiter plates (1 drop/well) containing peritoneal exÃºdatecells
to provide a feeder layer for hybridoma cell fusion products (17).

Primary and secondary screening of hybridomas was performed with
a double antibody binding assay. A431 cells were grown to near con-
fluency in a 96-well plate in SO #Â¿1of medium for each well. When
hybridomas were about 30% confluent, supernatants (SO n\ per well)
were transferred aseptically to the A431 plates. After 2 h of incubation
at 37'C in a 5% CO2 atmosphere with gentle agitation, cells were
washed and SO ng of '^ I-labeled goat antibody to rat IgG (18) were
added to each well. After an additional incubation at 37'C the plates

were washed and autoradiographs were done as described (19).
A third screening was performed as described above but after incu

bation with secondary antibody the wells were cut from the plate with
a hot wire and counted. The screening was performed under the same
conditions and also using the HSBP cell line as a negative control. One
hybridoma, 439-9, was cloned, and one clone, 439-9B, expanded and
injected into pristane-treated BALB/c nude mice (1 x IO7 cells per

mouse) for ascites production.
Radiolabeling of Cells and Immunoprecipitation. A431 cells were

radiolabe led with lactoperoxidase and carrier-free '"I as described (20).

Radiolabeled cells were washed in PBS and solubili/ed in PBS with
NP-40 (1%), PMSF (10 /ig/ml), aprotinin (100 Mg/ml), and NaN3
(0.03%) at 4'C for 30 min. The lysates were centrifuged at 12,000 rpm
for IS min and the solubili/ed proteins (1 x 10" cpm) were immuno-

precipitated, respectively, with MoAb 135-13C, 439-9B, 135-14, and

goat antibody to rat immunoglobulin by indirect immunoprecipitation.
Fifty >i\ of a suspension (20% w/v) of Protein A Sepharose CL-4B
(Pharmacia) were incubated with 10 Â¿ilof goat anti-rat immunoglobulin
in 0.2 ml of incubation buffer [Tris-HCI, pH 7.4 (50 mM), NaCl (150
HIM),EDTA (5 mM), NaN3 (0.03%), BSA (0.1%), SDS (0.1%), NP-40
(1%), fetal bovine serum (10%)]. After 2 h of incubation at 4'C the

beads were washed 3 times with incubation buffer and incubated for 2
h at 4'C with MoAbs mentioned above. After washing 3 times with
incubation buffer the beads were incubated overnight at 4"C with

radiolabeled cell lysates. The immunoprecipitates were washed 10 times
with incubation buffer without BSA and fetal calf serum, and the
antigens were eluted in gel sample buffer containing SDS and analyzed
in 4-10% aery lamido gradient SDS-PAGE (21). Gels were stained and
autoradiography was performed with X-Omat RP film (Kodak).

Direct Binding and Competition Studies. Immunoglobulin G2b iso
lated from hybridoma 439-9B was purified from fluid ascites as de
scribed above and radiolabeled with carried-free ':"'l and chloramine T

(18). Labeled IgG was further purified by gel nitration on Ultrogel 34
in PBS containing BSA (5 mg/ml). Serial 3-fold dilutions of '"I-MoAb
439-9B were used to perform the direct binding in 96-well plates with
confluent A431, line 1, or HSBP cell lines. Direct binding was done
for 2 h at 37Â°Cin a 5% COj atmosphere with gentle agitation. The

cells were washed in PBS, and the wells were cut apart and counted in
a gamma counter.

Competition studies were performed in 6 well plates with confluent
A431 cells as described. Direct binding with 500 ng of '"I-MoAb 135-
13C or 439-9B were competed with serial dilutions of ascites fluid.
Radiolabeled and competing antibodies were added at the same time
and incubated at 37'C for 2 h. Cells were washed in cold PBS, scraped

from the plates, transferred to 12 x 75 mm glass tubes, and analyzed for
'"I after centrifugation at 1000 x g for 10 min. This assay has been

described in detail elsewhere (5, 6). The concentrations of MoAbs in
each ascites fluid were measured as the antigen binding capacity of 50%
as described previously (5).

Immunodepletion and Immunoprecipitation. A431 cells were radiola
beled with I25Ias described above and proteins were solubili/ed for

immunoprecipitation. The labeled lysate was divided into three parts
and each was incubated at 4*C for 2 h with Sepharose beads (50 iti)

containing 5 mg/ml purified MoAb 135-13C, 439-9B, or 135-14. The
supernates were recovered and retreated with fresh beads to ensure
immunodepletion of the antigens. Depleted supernates were then re
covered and analyzed by immunoprecipitation and SDS-PAGE as
described above.

Two-Site Assay. MoAb 135-13C was diluted in 50 mM NaHCO3
(pH 9.6) and incubated (1 //g/well) in Immunolon 2 Removawell strips
(Dynatech Laboratories) overnight at 4'C with gentle mixing. Then
500 fig of BSA diluted in PBS were added (100 pi/well) for l h at 4'C

with gentle mixing to saturate binding sites. Unbound material was
aspirated from the wells and 50 //I of serial dilutions of homogenates
from cell lines and tissues to be analyzed were added for 2 h at 4*C.

The homogenates were diluted in PBS with BSA (5 mg/ml) and NP-
40 (0.05%). The wells were washed in PBS and 50 ng of 125I-MoAb
439-9B diluted in PBS with BSA (5 mg/ml), NP-40 (0.05%), and 1%
normal rabbit serum were added to each well for 2 h at 4*C. Then the

wells were washed in PBS, transferred to 12 x 75 mm glass tubes, and
counted in a gamma counter. All of the results of binding were calcu
lated as the average of duplicate samples.

RESULTS

Purification of TSP-180 Proteins from A431 Cell Lines. Pu
rified MoAb 135-13C coupled to Sepharose 4B was used to
purify TSP-180-like proteins from a crude lysate of A431 cells
grown in vitro. The proteins were recovered by elution of
immunoattinity absorbed proteins with 3 M KSCN and 0.5%
NP-40. Experience with murine TSP-180 indicates that the
epitope for 135-13C is destroyed by treatment with 3 M KSCN,
thus giving excellent yields of release from the immunosorbent
(6). Approximately 50 fig of purified proteins were recovered
from a lysate of 5 x IO8A431 cells. The purified products were
analyzed on 4-10% acrylamide gradient SDS-PAGE in reduc
ing conditions. The results show that at least four bands of the
TSP-180 protein complex are present (Fig. 1, slot 1).

Production and Characterization of MoAb. TSP-180 proteins
were used to immunize F344 rats. The spleen cells from the
rats were fused with SP2/0 myeloma cells and hybridomas were
cultured and screened for antibody production by indirect bind
ing. The supernatant from each hybridoma was tested on A431
cell lines and human fibroblasts were grown in 96-well plates.
Only one hybridoma culture, 439-9, was identified as producing
antibody that reacted against A431 cells but not control fibro-
blast cells. This culture was recloned and named 439-9B. After
purification from ascites fluid, the class and subclass of MoAb
439-9B (IgG 2b) were determined by immunodiffusion.

Immunoprecipitation for the Characterization of Antigens. In
order to determine the proteins recognized by this MoAb, A431
cells were surface radioiodinated using lactoperoxidase, solu
bili/ed with NP-40, and subjected to immunoprecipitation with
different MoAbs. The analysis of immunoprecipitates in SDS-
PAGE followed by autoradiography (Fig. 1) indicate that two
MoAbs, 439-9B (slot 3) and 135-13C (slot 2), both recognize
TSP-180 proteins. These proteins are not immunoprecipitated
by MoAb 135-14 (slot 4) (a MoAb with no known binding
specificity) or goat anti-rat IgG secondary antibody (slot 5),
used as negative controls. Four bands at molecular weights of
214,000,188,000,148,000, and 128,000 are recognized by both
MoAbs. These labeled bands comigrate with bands purified by
imniunoaffin iiy chromatography (slot 1). The same banding
pattern is obtained when different detergents are used for sol-
ubilization or when samples are "aged" to amplify proteolysis.

Prolonged proteolysis destroys all of the bands with no obvious
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Fig. 1. SDS-PAGE analysesof the TSF-180 complex from A431 cells. Protein
stain of TSP-180 purified from A431 cells by imnunioni finii > chromatography
(slot 1). Autoradiograph of immunoprecipitates of '"(-surface-labeled A431 pro
teins with MoAb I35-13C (slot 2). 439-9B (slot 3), control MoAb 135-14 (slot
4), and no primary antibody (slot 5).
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Fig. 2. Direct binding of '"I-MoAb 439-9B to cell lines A431 (O), HSBP (â€¢),
or line 1 (A). Cells were grown to near confluency in 96-well plates and '"I-
MoAb (11.8 x 10J cpm/ng) was added in growth medium and binding was
conducted for 2 h at 37*C in a 5% CO. atmosphere. Bars, range of duplicate

determinations.

accumulation of one at the expense of the other.6

MoAb Characterization. In order to demonstrate that MoAb
439-9B was specific for human cells, direct binding assays with
l25I-MoAb 439-9B were performed on A431, line 1, and human

fibroblast (HSBP) cell lines (Fig. 2). The results show that
MoAb 439-9B has a high affinity for human carcinoma cell line
A431 but does not bind to line 1 cells or human fibroblasts.
Antigen turnover at 37Â°Cis negligible since similar results are
obtained when incubations are carried out at 4Â°C.7Assuming a

molecular weight of 160,000 for MoAb 439-9B and a plateau
level of binding of 5 ng/well, we calculate that at saturation

* S. J. Kennel, manuscript submitted.
1 Unpublished data.

binding, A431 cells have about 2.7 x IO5 MoAb binding sites

expressed on the surface of viable cells.
To demonstrate that 135-13C and 439-9B MoAbs recognize

different epitopes on the same molecules, reciprocal competi
tion binding assays were performed (Fig. 3). In the first exper
iment A431 cells cultured in 6-well plates were treated with
different dilutions of ascites fluid containing 13S-13C or 439-
9B antibodies and the 125I-MoAb 135-13C was added to each
well. The result shows that ascites fluid 135-13C competes for
binding of '"I-MoAb 135-13C but that ascites fluid 439-9B

does not compete (Fig. 3B). In addition, the reciprocal experi
ment shows that ascites fluid 135-13C does not compete for
the binding with l25I-MoAb 439-9B MoAb whereas 439-9B

ascites fluid yields complete competition (Fig. 3A).
Banding patterns in SDS-PAGE of immunoprecipitates in

dicate that both antibodies recognize the same proteins (Fig. 1,
slots 2 and 3). In order to demonstrate this directly, an immu-
nodepletion experiment was performed. 125I-labeledA431 pro

teins were depleted of proteins reacting with each MoAb by
incubation of the labeled proteins with Sepharose beads coupled
with each purified MoAb and a control. The resultant depleted
supernates were then tested for immunoprecipitation with each
MoAb. SDS-PAGE analysis of these immunoprecipitates is
presented in Fig. 4. A431 proteins depleted using 439-9B beads
no longer react with either of the MoAbs (slots 1 and 2).
Similarly, A431 proteins depleted using 135-13C beads have
little reaction with either MoAb (slots 4 and S). A431 proteins
incubated with control 135-14 beads show reactivity of all A431
TSP-180 bands with each MoAb. These results demonstrate
that 135-13C and 439-9B MoAbs bind to different epitopes on
TSP-180 proteins.

100
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Fig. 3. Competition binding of MoAb for A431 cells. I. ascites fluids contain
ing MoAb 135-13C (A) or 439-9B (O) were used to compete for binding of '"I-
MoAb 439-9B to A431 cells. Binding with no competition was 45 ng or 44,100
cpm per well. B, ascites fluids as for A were used to compete for binding of I2SI-
MoAh 135-13C to A431 cells. Binding with no competition was 64 ng or 49,900
cpm per well. Competing antibody is quantitated in antigen binding capacity units
(ABC-50) to normalize the relative strengths of ascites fluids. ABC-50 is deter
mined by the dilution of ascites necessary to give half-maximal binding in a
standard binding assay (5). Bars, range of duplicate determinations.
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Fig. 4. SDS-PAGE (4-10% gradient) analyses of immunodepletion/immu-
noprecipitation of '"I-A431 proteins. Labeled proteins were depleted by Sepha-
rose beads coupled to MoAb 439-9B (slots 1-3), MoAb 135-I3C (slots 4-6), or
control MoAb 135-14 (slots 7-9). The resultant depleted supernates were sub
jected to indirect immunoprecipitation with MoAb 439-9B (slots I, 4, and 7),
MoAb 135-13C (slots 2, 5, and 8), or control MoAb 135-14 (slots 3, 6, and 9).
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Fig. 5. Two-site MoAb assay for the TSP-180 complex in human tumors and
cell lines using MoAb 135-13C attached to Immulon strips and '"I-MoAb 439-

9B as a detection antibody. Lysates analyzed: A431 (O), colon tumor 1922 (A),
larynx tumor (O), A549 (D), breast tumor (â€¢),or HSBP cells (A). Bars, range of
duplicate determinations.

Quantitation of Human TSP-180 Proteins on Cell Lines and
Human Tissue. Quantitation of TSP-180 proteins in normal
human and tumor tissues was performed with a two-site assay.
Purified MoAb 135-13C bound to Immulon 2 Removawell
strips was used to concentrate TSP-180 proteins from cell and
tissue lysates and 125I-MoAb 439-9B was used to detect the

bound antigen. Conditions were tested to determine which
antibody should be used on the solid support as a concentration
antibody and which should be used as a detection antibody to
give the greatest sensitivity. We also tested different concentra
tions of detection antibody. Data from a standard assay using
optimal conditions are shown in Fig. 5. A431 cells give a
positive signal with near linear response between 2 and 10 ng

of '"I-439-9B antibody bound while HSBP cells give back

ground levels. Data in Fig. 5 also show the result of the two-
site assay performed on some of the tumor cells and primary
tumors. Lysates from the A431 cell line and primary colon and
larynx tumors show high levels (>100 ng/mg of protein) of
binding of l25I-MoAb 439-9B. No binding is detected with the

lysate of the HSBP cell line (negative control). These values
correspond to <5000 molecules/cells. These results are re
ported also in Table 1 (cell lines) and Table 2 (tumor tissue)
where it is possible to compare the distribution of TSP-180
proteins in all tumors we tested. Each curve is converted to a
single number (ng 125I-MoAb bound/mg lysate protein added).
Values are calculated at the point where 2 ng of l25I-MoAb

439-9B are bound, the beginning of the linear portion of the
curve. This value was found to be reproducible in replicate
samples done in the same assay (data not shown). Variation as
much as 2-fold occurs on replicate samples assayed on different

days. A standard curve was included in different assays to
control for the effects of this day-to-day variation when data

from several assays are to be compared.
Most normal tissues were essentially negative (<10 ng/mg of

protein) or showed low levels of binding (Table 3). Normal
spleens from both autopsy samples were positive and one (the
male) of two normal colon samples was positive. Very low
levels (~20 ng/mg of protein) were also detected in esophagus,

gall bladder, intestines, prostate, and breast tissues. Several
additional samples of tissues giving positive results were ob
tained and tested (Table 4). These average values are similar to
those determined in the preliminary tests (Table 3). The rela
tively large range from individual to individual is not an artifact
of the test or sampling since in many cases 2 or 3 replicate tests
were done on separate samples of a single specimen. Values for
each of these replicate tests vary less than 20%.

Table 1 TSP-180 concentration in human tumor cell lines

Cell line
TSP-180

(ng/mg protein)"

A43I"

SW948
A549
MCF7f

WM164
K562

443
312

46
18

" TSP-180 is a quantitated as the amount (ng) of '"I-MoAb 439-9B bound in
the two-site assay per mg of lysate protein analyzed.

4 Average of 4 experiments.
' Average of 2 experiments.

Table 2 TSP-180 in human primary tumors

Primary tumor
TSP-180

(ng/mg protein)"

Colon 1982*

Colon 2112
Larynx
Endomelrium'

Pelvic mass
Stomach
Metastatic melanoma
Kidney
Breast 46
Breast 4322
Breast 4323
Breast 4337
Breast 4353
Breast 4358

372
29

144
21
16

* See Table 1 for method of calculation.
' Average of 4 experiments.
c Average of 2 experiments.
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Table 3 TSP-180 concentration in human normal tissues

TSP-180
(ng/mg protein)"

NormaltissueColon'SpleenSmall

intestineGall
bladderEsophagusBronchusProstateBreastPancreas'SkinVena

cavaBrainHeart

muscleStomachAortaBladderLungKidneyLiver"

See Table 1 for method ofcalculation.*
Average of 3experiments.'
Average of 2 experiments.M54462916111918<10<10<10<10<10<10<10<10<10<10<10F1029292317<1021<10<10<10<io<IO<10<10<10<10<10<10

Table 4 TSP-180 concentration in selected normal human tissue
Individual sample (ng/mg protein)"

ProstateEsophagusBreastGall

bladderColonSpleenFatBronchusSmall

intestineA431157158940510913914832911253911174<105440357283824111<102399800494320245123<1056675

66131

33743657

6712<1063521111392726235845<1057591131

1See Table 1 for method of calculation.

DISCUSSION

It is clear, however, that most normal tissues give low or
negative results. The large range of values among particular
normal tissues from different individuals is unexpected. The
range for spleen and colon may be due to undiagnosed condi
tions with these individuals. More samples from normal indi
viduals need to be tested to confirm these results.

Some, but not all, of the primary tumors tested are positive.
It is of interest that only 1 of 2 colon tumors are positive. One
possible explanation is that different types of this tumor class
can be distinguished by this assay. Alternatively, some normal
adipose tissue may have been included in one of the samples
which would dilute the amount of TSP-180 detected when
normalized to total protein. Many more samples will need to
be analyzed to demonstrate a correlation between tumor type
and TSP-180 expression.

Quantitation of CEA (25-27), CAI9-9 (28), and the trans-
ferrin receptor (29, 30) have proven useful in several aspects of
diagnosis and monitoring of treatment of disease. TSP-180 is
different from these tumor markers, CEA, epidermal growth
factor receptor, transferrin receptor, or CAI9-9 in molecular
structure. Furthermore, TSP-180 is not found in soluble form
like CEA or CAI9-9 or on fibroblast type cells like the epider
mal growth factor receptor or transferrin receptor. Thus, the
fact that TSP-180 is different in molecular structure from any
of the known TAAs and its apparently preferential expression
on certain carcinomas make it unique. The assay for TSP-180
may serve some specialized purpose for tumor categorization
or assessment of malignant potential when more data are avail
able. Studies on the usefulness of TSP-180 as a diagnostic
marker and on the basic question of gene regulation and mo
lecular function are in progress.
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A number of human TAAs have been identified by reaction REFERENCES
with monoclonal and polyclonal antibodies. Only a few quan
titative assays have been developed (22-24). Since many, if not
all, TAAs are also expressed on normal cells, a quantitative
assay is essential for understanding of altered expression of
these proteins. TSP-180 is a protein complex identified on the
surface of murine lung tumor cells (5). Its concentration in cell
lines and primary lung tumors is correlated with malignant
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