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Abstract
Introduction—Epithelial cell adhesion molecule (EpCAM) is a surface glycoprotein highly
differentially expressed in many epithelial malignancies. The goal of this study was to evaluate the
expression of EpCAM and the potential of MT201 (adecatumumab), a human monoclonal
antibody targeting EpCAM, against multiple primary cervical carcinoma cell lines.

Methods—Epithelial cell adhesion molecule expression was evaluated by real-time polymerase
chain reaction and flow cytometry in a total of 8 primary cervical cancer cell lines. Sensitivity to
MT201-mediated cellular cytotoxicity (ADCC) and complement-dependent cytotoxicity was
tested in standard 4-hour 51Cr release assays. To investigate the effect of interleukin-2 (IL-2) on
MT201-mediated ADCC, 4-hour 51Cr release assays were also conducted in the presence of low
doses of IL-2.

Results—High messenger RNA expression by real-time polymerase chain reaction and high
EpCAM surface expression by flow cytometry were detected in 4 (50%) of 8 primary cervical
carcinoma cell lines. With no exception, the primary cell lines derived from clinically aggressive
tumors showed EpCAM overexpression. Whereas these cell lines were highly resistant to
complement-dependent cytotoxicity and natural killer (NK)-dependent cytotoxicity in vitro (range
of killing, 4%–19%), EpCAM-positive cell lines showed high sensitivity to MT201-mediated
ADCC (range of killing, 23%–59%). Incubation with IL-2 in addition to MT201 significantly
increased the cytotoxic activity against EpCAM-positive cervical cancer cell lines (P = 0.007).
Addition of human serum also further increased the MT201-mediated killing of EpCAM-positive
cell lines (P = 0.03).

Conclusions—Epithelial cell adhesion molecule is highly expressed in primary cervical
carcinoma cell lines, and these biologically aggressive tumors are highly sensitive to MT201-
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mediated cytotoxicity in vitro. MT201 may represent a novel, potentially highly effective
treatment option for patients with cervical carcinoma, especially for those with advanced,
recurrent, or metastatic disease refractory to standard salvage therapy.
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Cervical cancer remains the second most common gynecologic cancer worldwide.1,2 In the
United States, approximately 11,270 new cases of cervical cancer and 4070 deaths from
cervical cancer are estimated3 for 2009. Although cervical cancer is, to a large extent, a
preventable disease, it remains an important health problem for women, especially in
underserved and minority groups in industrially developed nations.1 Whereas patients with
early-stage disease have an excellent prognosis, the recurrence rate for patients with locally
advanced disease is 50% to 70%.1,2 Effective treatment options for advanced and recurrent
cervical cancer are very limited.2,4 Cisplatin-based chemotherapy is most frequently used
and yields a response rate of 20% to 30%.4 Unfortunately, most of these responses are short
in duration, and patients with recurrent or metastatic disease have a 1-year survival rate of
10% to 15%.2 Novel therapeutic strategies effective against recurrence/metastatic disease
refractory to chemotherapy remain desperately needed.

Epithelial cell adhesion molecule (EpCAM), also referred to as EGP-40, Trop-1, 17-1A,
KSA, KS1/4, AUA1, GA733-2, or CD326, has been shown to be overexpressed in several
gynecologic malignancies, including uterine and ovarian cancer.5 Epithelial cell adhesion
molecule is a 40-kd surface glycoprotein that was first discovered in 1979.6 The EpCAM
gene is located on chromosome 4q and contains 9 exons. It consists of an extracellular
domain with 2 epidermal growth factor–like repeats, a transmembrane domain, and a short
cytoplasmic domain.6 Epithelial cell adhesion molecule is expressed at low levels on the
basolateral and intercellular surface of simple, pseudostratified, and transitional epithelia,
including most epithelial tissues in the female genital tract.7 The homogeneous distribution
of EpCAM on the tumor cell, its glycosylation, and the level of expression help differentiate
tumor from normal cells.8 Indeed, most neoplastic epithelial cells overexpress EpCAM as do
85% of adenocarcinomas and 72% of squamous cell carcinomas.6,9 El-Sahwi et al5 reported
overexpression of EpCAM in a large number of uterine serous papillary carcinomas.
Epithelial cell adhesion molecule is believed to contribute to signaling, cell migration,
proliferation, and differentiation.9 It promotes cell adhesion via a calcium-independent
mechanism, and formation of EpCAM-mediated adhesions has a negative regulatory effect
on adhesions conferred by cadherins.6,10 Consistent with this view, EpCAM silencing with
small inhibitory RNA may lead to a reduction in cell proliferation, migration, and
invasion.11 In cervical squamous epithelium, EpCAM expression is associated with
abnormal proliferation.12

Importantly, because of its localization on the cell surface of carcinomas, EpCAM is an
attractive target for immunotherapy.6 Edrecolomab (Panorex), a chimeric murine anti-
EpCAM IgG2a antibody, was shown to improve overall and disease-free survival in patients
with Duke C colon cancer with minimal residual disease compared with best supportive
care.13 It subsequently gained approval in Germany as an adjuvant monotherapy in the
treatment of colon carcinoma and was taken off the market only after the introduction of 5-
fluorouracil with leucovorin in colon carcinoma led to even better survival results.

Adecatumumab (MT201) is a fully human, recombinant monoclonal anti-EpCAM antibody
that acts mainly through antibody-dependent cellular cytotoxicity (ADCC).9,14 Compared
with the murine antibody edrecolomab, MT201 shows a longer half-life and reduced

Richter et al. Page 2

Int J Gynecol Cancer. Author manuscript; available in PMC 2013 July 05.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



immunogenicity.6 Unlike other murine high-affinity anti-EpCAM antibodies,
adecatumumab is a low- to intermediate-affinity antibody.14 The high-affinity antibodies
were associated with significant toxicities in phase I clinical trials.14 Adecatumumab,
however, seems to be well tolerated and has been evaluated in phase II trials as a single
agent in metastatic breast and early-stage prostate cancer, and in a phase I trial in
combination with taxotere.15–17 Currently, another phase II trial assessing MT201 in
patients with completely resected liver metastases from colorectal cancer is ongoing. This
antibody also has high in vitro cytotoxic activity against uterine serous papillary carcinoma,
a biologically aggressive subtype of endometrial cancer.5

In this investigation, we evaluated EpCAM’s potential value as a novel target against
cervical cancer by studying its expression at both messenger RNA (mRNA) and protein
level in multiple primary cervical cancer cell lines.

MATERIALS AND METHODS
Establishment of Cervical Cancer Cell Lines

Study approval was obtained from the institutional review board, and all patients signed an
informed consent form according to institutional guidelines. A total of 8 primary cervical
cancer cell lines were established after sterile processing of samples from surgical biopsies
as previously described.18 With the exception of CVX-2 and CVX-10 cervical cancer cell
lines, which were derived from biopsies obtained from a recurrent carcinoma (ie, CVX-2) or
a metastatic (ie, CVX-10) site of disease (ie, lymph node), all other cell lines were
established from biopsies collected from the primary tumor (ie, stage IB cervical cancer).
Only cell cultures composed of at least 99% epithelial cells were retained for flow cytometry
experiments.

Quantitative Real-Time Polymerase Chain Reaction
RNA isolation from a total of 8 primary cervical carcinoma cell lines was performed using
TRIzol Reagent (Invitrogen) according to the manufacturer’s instructions. Quantitative
polymerase chain reaction (PCR) was done with a 7500 Real-Time PCR System using the
manufacturer’s recommended protocol (Applied Biosystems, Foster City, Calif) to evaluate
expression of EpCAM in all samples. Each reaction was run in duplicate. The primers and
probe for EpCAM (TACSTD1) were obtained from Applied Biosystems (Hs00158980_m1).
The comparative threshold cycle (CT) method (Applied Biosystems) was used to determine
gene expression in each sample relative to the value observed in the lowest nonmalignant
cervical epithelial cell sample, using glyceraldehyde-3-phosphate dehydrogenase (assay ID
Hs99999905_m1) RNA as internal controls.

Flow Cytometry
Human recombinant IgG1 anti-EpCAM monoclonal antibody (mAb) MT201 (Micromet
AG) was used for flow cytometry studies. Briefly, freshly established cervical tumor cell
lines obtained from the aforementioned patients were stained with MT201 (Micromet AG).
The chimeric anti-CD20 mAb rituximab (Rituxan, Genentech, San Francisco, Calif) was
used as a control. A goat antihuman F(ab′)2 immunoglobulin (BioSource International,
Camarillo, Calif) was used as a secondary reagent. Analysis was conducted with a
FACScalibur instrument, using the Cell Quest software (Beckton Dickinson, Franklin Lakes,
NJ).

ADCC Measurement
A standard 4-hour chromium (51Cr) release assay was performed to measure the cytotoxic
reactivity of Ficoll-Hypaque separated peripheral blood lymphocytes (PBLs) obtained from
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several healthy donors against representative cervical cancer cell lines. In most of the
experiments, the release of 51Cr from the target cells was measured as evidence of tumor
cell lysis after exposure of tumor cells to an MT201 concentration of 5 μg/mL (Micromet
AG). Controls included the incubation of target cells alone or with PBL or mAb separately.
The chimeric anti-CD20 mAb rituximab (Rituxan, Genentech) was used as isotype control
for MT201 in all bioassays. Antibody-dependent cellular cytotoxicity was calculated as the
percentage of killing of target cells observed with MT201 plus effector cells compared
with 51Cr release from target cells incubated alone.

Interleukin-2 Enhancement of ADCC
To investigate the effect of interleukin-2 (IL-2) on MT201-mediated ADCC, effector PBLs
were incubated for 4 hours at 37°C at a final concentration of IL-2 (Aldesleukin; Chiron
Therapeutics, Emeryville, Calif) ranging from 50 to 100 IU/mL in 96-well microtiter plates.
Target cells were primary cervical cell lines exposed to MT201 (concentration, 5 μg/mL;
Micromet AG), whereas the controls included the incubation of target cells alone or with
PBLs in the presence or absence of IL-2 or mAb, respectively. Rituximab was used as an
isotype control mAb.

Test for Complement-Mediated Target Cell Lysis and γ-Immunoglobulin Inhibition
A standard 4-hour chromium (51Cr) release assay identical to those used for ADCC assays
was used, except that human serum in a dilution of 1:2 was added in place of the effector
cells. This human serum was used as a source of complement to test for complement-
mediated target cell lysis. To test for the possible inhibition of ADCC against cervical
cancer cell lines by physiological human serum concentrations of γ-immunoglobulin, heat-
inactivated (56°C for 60 minutes) human serum was diluted 1:2 before being added in the
presence or absence of effector PBL. In some experiments, non-heat-inactivated human
serum (diluted 1:2) was added in the presence of effector PBL. Controls included the
incubation of target cells alone or with either lymphocytes or mAb separately. Rituximab
was used as isotype control mAb.

Statistical Analysis
For quantitative real-time (RT) PCR data, the right skewing was removed by taking copy/
number ratios relative to the lowest-expressing healthy cervical cell sample (“relative copy
number”), log2-transforming them to ΔCTs, and comparing the results via unequal-variance
t test for cervical carcinoma versus healthy cervical difference. Differences in EpCAM
expression by flow cytometry were analyzed by the unpaired t test, and P <0.05 among
samples was considered to be significant. Kruskal-Wallis test and χ2 analysis was used to
evaluate differences in MT201-induced ADCC levels in primary tumor cell lines. Statistical
analysis was performed using SPSS version 15 (SPSS, Chicago, Ill).

RESULTS
EpCAM Transcript Levels in Cervical Carcinomas

A total of 8 primary cervical cancer cell lines were tested for EpCAM expression by
quantitative RT-PCR. Table 1 shows the histopathological characteristics of the patients
with cervical cancer. Seven squamous cell carcinomas and one adenocarcinoma were
included. Five tumors were human papillomavirus (HPV)-16 positive, 2 were HPV-18
positive, and one tumor was HPV-45 positive (Table 1). Two tumors (ie, CVX-2 and
CVX-10) were established from patients with metastatic and/or recurrent disease. Of the 8
tumors tested, 4 carcinomas (3 HPV-16 positive and one HPV-18 positive) showed high
mRNA copy numbers ranging from 921 to 1882 (Table 2). In contrast, low EpCAM
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expression by quantitative RT-PCR was detected in 4 cervical cancer cell lines (2 HPV-16
positive, 1 HPV-18 positive, and 1 HPV-45 positive), with mRNA copy numbers ranging
from 2 to 128 (Table 2). The difference between cervical cancer cell lines with low and high
EpCAM expression was statistically significant (P < 0.0001). There was also a statistically
significant difference in EpCAM expression by quantitative RT-PCR between EpCAM-
positive cervical cancer cells and normal epithelial cells (the latter ranging from 1 to 32
mRNA copy numbers; P = 0.002, data not shown). Both cell lines derived from clinically
aggressive tumors (ie, metastatic and/or recurrent disease) had a high EpCAM expression
(ranging from 1393.7 to 1881.5 mRNA copy numbers; Table 2).

EpCAM Surface Expression by Flow Cytometry in Cervical Carcinomas
To determine whether the high expression of EpCAM mRNA detected by quantitative RT-
PCR assays in 4 of our 8 primary cervical cancer cell lines also resulted in high expression
of the protein on the surface of tumor cells, we performed flow cytometry on all primary
tumors. Four cell lines showed high EpCAM surface expression by flow cytometry (3
HPV-16 positive and 1 HPV-18 positive; Table 2). This is consistent with the mRNA copy
numbers measured by quantitative RT-PCR for the same cell lines. The difference in
EpCAM surface expression between the cell lines with low and high EpCAM expression
was statistically significant (P < 0.0001). The 2 carcinoma cell lines derived from clinically
metastatic and/or recurrent tumors showed high surface EpCAM expression.

Cervical Carcinoma Cell Lines Are Highly Resistant to NK Cell Activity but Sensitive to
MT201-Mediated ADCC

Five representative primary cervical cancer cell lines were evaluated for their sensitivity to
natural killer (NK) cell-mediated cytotoxicity. These cell lines were exposed to PBL
collected from multiple healthy donors, and the cytotoxicity was measured using a standard
4-hour 51Cr release assay. Using dose titration experiments with different doses of MT201,
killing of the cervical cancer cells was found to plateau at an MT201 concentration of 5 μg/
mL (data not shown). This dose was therefore used in all experiments that followed.
Cervical cancer cell lines were found to be highly resistant to NK cell–mediated killing with
exposure to PBL at an effector/target ratio of 25:1 and 50:1 (mean killing [SD] = 6.7%
[5.5%]) in the absence of MT201 (Table 3). In contrast, significant killing was observed
against EpCAM-positive cell lines after incubation with MT201 to mediate ADCC (range of
killing, 23%–59%; mean killing [SD], 28% [24%]; Fig. 1, Table 3). Significant killing was
also shown in clinically aggressive cervical cancer cell lines (range of killing, 17.8%–
83.2%, mean killing [SD], 44.3% [28.8%]). As expected, EpCAM-negative cell lines were
resistant to MT201 (Fig. 1). These experiments were repeated a minimum of 2 times per
cervical cancer cell line. These results are in good agreement with the EpCAM expression
data by quantitative RT-PCR and flow cytometry (Table 2). All cell lines were highly
resistant to incubation with rituximab as isotype control antibody in the presence of PBL
(Table 3, Fig. 1).

IL-2 Enhancement of ADCC Against Cervical Carcinoma
To investigate the effect of IL-2 in combination with MT201 (5 μg/mL) on ADCC against
cervical carcinoma cell lines, PBL from healthy donors were incubated with 50 to 100 IU of
IL-2 per milliliter for 4 hours. As representatively shown in Figure 2, MT201-mediated
ADCC was significantly increased in the presence of IL-2 in all the primary cell lines tested
(ie, CVX-2 and CVX-7; P = 0.007). Although the stimulation of PBL with IL-2 led to a
significantly higher ADCC in the presence of MT201, it did not significantly increase tumor
killing in the absence of MT201 or in the presence of the rituximab isotype control antibody
and PBL (P = 0.916; Fig. 2).
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Effect of Complement and Physiological Concentrations of IgG on MT201-Mediated ADCC
To evaluate the effect of complement on the MT201-mediated ADCC and its potential
inhibition by physiological serum IgG concentrations, human serum diluted 1:2 (with and
without heat inactivation) was added to the cervical cancer cell lines during standard 4-
hour 51Cr release assays. In the representative EpCAM-positive cell lines studied (ie,
CVX-2 and CVX-7), significantly increased killing after incubation with physiological
concentrations of IgG (serum diluted 1:2) in the presence of PBL compared with incubation
without serum was noted (P = 0.03, Fig. 3). In contrast, after addition of heat-inactivated
serum (diluted 1:2), the MT201-mediated killing consistently decreased to levels of MT201-
mediated killing without serum (Fig. 3).

DISCUSSION
The management of disseminated carcinoma of the cervix that is no longer amenable to
control with surgery or radiation therapy has not improved significantly with the advent of
modern chemotherapy.2 The 1-year survival rate remains between 10% and 15%.2 Thus, the
development of novel, target-specific, and effective treatment modalities against
chemotherapy-refractory cervical cancer remains desperately needed.

Epithelial cell adhesion molecule, an adhesion molecule found highly differentially
expressed in gynecologic cancers by our research group and others may represent a
potentially effective target for the immunotherapy of chemotherapy-resistant and
biologically aggressive cervical disease.5,18,19 Although EpCAM was initially assumed to
be mainly involved in cell adhesion, it is now clear that it also plays a role in carcinogenesis
via the upregulation of oncogenes such as c-myc and cell cycle–regulating genes of the
cyclin family.20 This finding is further confirmed by the fact that silencing EpCAM leads to
a decrease in proliferation and metabolism of tumor cells, suggesting that EpCAM may be
an attractive target for immunotherapy.6 Intramembrane proteolysis and shedding of
EpCAM’s extracellular domain have been shown to activate EpCAM signaling.7 The
extracellular domain, once cleaved, may also function as an agonist to EpCAM-expressing
cells.7 Tumor necrosis factor α can down-regulate, and several chemotherapeutic agents can
modulate, EpCAM expression.21 EpCAM knockdown reduces the expression of c-myc,
cyclin D, and survivin.9 Importantly, EpCAM expression has been described as a marker of
progression in cervical dysplasia and squamous cell lung cancer, and its overexpression is an
independent prognostic marker for reduced survival in breast and ovarian cancer.6,10,19,22

Our study carefully evaluated EpCAM expression level in primary cervical cancer cell lines
and their in vitro sensitivity to adecatumumab (MT201), a novel human mAb targeting
EpCAM. We found EpCAM to be overexpressed in 4 of the 8 primary cervical cancer cell
lines available to this study, by RT-PCR and by flow cytometry. To our knowledge, our
report represents the first evaluation of EpCAM expression in primary cervical cancer cell
lines. In squamous cervical epithelium, EpCAM expression has been shown to be associated
with an increased proliferative activity and loss of tissue-specific marker for terminal
differentiation, suggesting that the expression of EpCAM may be an early event in cervical
carcinogenesis.12 There are conflicting data regarding a possible correlation between
EpCAM expression and tumor stage in different gynecologic tumors.19 Importantly,
however, our data demonstrate that both cervical carcinoma cell lines derived from
metastatic and/or recurrent tumors showed EpCAM overexpression, making them potential
targets for EpCAM-directed immunotherapy.

The cytotoxic activity of MT201 against other gynecologic cancer tumor cells (ie, ovarian
cancer) in the presence of PBL has previously been demonstrated by Xiang et al.23 In our
study, we extend the results of Xiang et al23 evaluating the cytotoxic potential of MT201
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against multiple biologically aggressive cervical cancer cell lines. We found all primary
cervical tumor tested showing EpCAM overexpression (ie, CVX-2, CVX-7, CVX-8, and
CVX-10) to be highly susceptible to MT201-mediated ADCC in the presence of effector
cells regardless of their HPV status. In this regard, it is worth noting that although these cell
lines were resistant to NK cell cytotoxic activity (ie, average killing of 7% at an effector/
target cell ratio of 50:1), MT201-mediated ADCC resulted in killing up to 83% in 4-
hour 51Cr release assays.

For effective cytotoxicity, the effector cells must be able to interact with the antibody at the
target site in vivo even in the presence of high concentrations of human IgG. Consistent with
the results of El-Sahwi et al5 using MT201 against highly aggressive type II endometrial
carcinomas (ie, uterine serous tumors), in this study, we showed that ADCC against cervical
cancer cell lines was not inhibited by high concentrations (up to 50%) of human serum. In
fact, a significant increase in cytotoxicity was detected in the presence of effector cells and
non–heat-inactivated human serum. These data, therefore, suggest that in the presence of
effector PBL, human serum may augment MT201-mediated cytotoxicity against cervical
cancer cell lines. Moreover, these results indicate that the binding of MT201 to the Fc
receptor on mononuclear effector cells is likely to occur in vivo.

MT201-mediated tumor cell lysis depends on the presence of effector cells, and CD56-
positive lymphocytes have been shown to contribute most to the effect of IgG1-mediated
ADCC in vitro as well as in vivo.14,23,24 Interleukin-2 treatment leads to the activation of
NK cell cytotoxicity and expansion of the NK cell population within the PBL in vivo.25

Consistent with its immunostimulatory effect on NK-cells, IL-2 has been previously shown
to work synergistically with monoclonal antibodies in vivo.26,27 Importantly, contrary to the
significant toxicity of high-dose recombinant IL-2 therapy, low-dose IL-2 administered
subcutaneously or by continuous infusion has been shown to have high clinical and
immunological activity with a relatively benign toxicity profile.25 These findings are of
particular interest because a modulation of the number and function of NK cells has been
associated with tumor progression in both in vitro and animal models, and, unfortunately, it
is commonly recognized as a result of standard treatment modalities of cervical cancer (ie,
radiation and/or chemotherapy).27

–
29 Pretreatment of the PBL with IL-2 can increase the

cytotoxicity levels in patients with suppressed ADCC to levels similar to those of normal
donors.16,28 Consistent with these data, our in vitro experiments revealed a significant
increase of MT201-induced cytotoxicity after the incubation of PBL with IL-2 compared
with the cytotoxicity detected in the absence of IL-2. Interleukin-2 seems to enhance the
cytotoxic potential of the effector cells in our study. The administration of low doses of IL-2
might therefore be a valid therapeutic option to increase MT201-mediated ADCC in heavily
pretreated cervical cancer patients with metastatic/recurrent disease.

There is a strong need for effective novel targeted therapies in the treatment of advanced and
recurrent cervical cancer. The location of EpCAM on the cell surface makes it an attractive
target for immunotherapy.14,18 In this study, we have demonstrated a significant MT201-
mediated killing of primary cell lines derived from metastatic and recurrent cervical cancers
for which treatment options are very limited. Interestingly, this killing was independent of
the patients’ HPV status. MT201 might therefore represent a fascinating new addition to the
treatment of cervical disease refractory to standard treatment modalities. Clinical trials will
ultimately determine the validity of this novel therapeutic approach.
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FIGURE 1.
Representative cytotoxicity experiments using MT201 against CVX-2, CVX-7, CVX-8, and
CVX-4 primary cell lines. High levels of MT201-induced cytotoxicity were evident against
CVX-2, CVX-7, and CVX-8 primary cell lines expressing high levels of EpCAM. In
contrast, negligible cytotoxicity was detectable against CVX-4 (ie, a low EpCAM expressor
cell line). In all the cell lines tested, no significant cytotoxicity was detected in the absence
of MT201 or in the presence of rituximab isotype control mAb.
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FIGURE 2.
Effect of low doses of IL-2 in combination with MT201 (5 μg/mL) on ADCC against 2
primary cervical cancer cell lines overexpressing EpCAM (ie, CVX-2 and CVX-7: effectors
to target ratio 25:1). Peripheral blood lymphocytes from healthy donors were incubated for 4
hours in the presence of 100 IU/mL of IL-2. MT201-mediated ADCC was significantly
increased in the presence of low doses of IL-2. No significant increase in cytotoxicity was
detected after a 4-hour IL-2 treatment in the absence of MT201 or in the presence of the
rituximab isotype control mAb. Gray bars, no IL-2; black bars, IL-2.
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FIGURE 3.
Pooled representative cytotoxicity experiments adding human serum to MT201 against 2
primary cervical cancer cell lines overexpressing EpCAM (ie, CVX-2 and CVX-7: effectors
to target ratio 25:1). Cervical cancer cell lines were challenged by diluted (1:2) serum (with
or without heat inactivation) in the presence of the effector cells and MT201 to standard 4-
hour51Cr release assays. Addition of untreated serum (diluted 1:2) to PBL in the presence of
MT201 consistently increased MT201-mediated cytotoxicity against CVX-2 and CVX-7 (P
< 0.05). Addition of heat-inactivated serum (diluted 1:2) to PBL in the presence of MT201
reduced the degree of ADCC achieved in the presence of MT201 + serum against CVX-2
and CVX-7.
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TABLE 2

EpCAM mRNA and surface protein expression in cervical cancer cell lines

Cell Line

Flow Cytometry RT-PCR

MFI (SD) Cells (SD) (%) mRNA Copy No.

CVX-1 35.0 (7.8) 54.5 (2.6) 38.4

CVX-2 63.0 (21.7) 100.0 (0.0) 1393.7

CVX-3 37.3 (9.3) 33.2 (6.4) 9.4

CVX-4 21.1 (5.2) 38.2 (20.0) 2.1

CVX-6 25.6 (2.1) 6.6 (0.6) 128.4

CVX-7 62.0 (33.5) 99.5 (1.0) 1494.0

CVX-8 43.1 (11.2) 75.6 (9.7) 921.0

CVX-10 42.9 (0.4) 84. 7 (2.5) 1881.5

MFI, mean fluorescence intensity.
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