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ABSTRACT

Background: Lung carcinoma is a multiple type cancer comprising of small cell and
non-small cell carcinomas (NSCLC). For therapeutic and diagnostic purposes, serum
monoclonal antibodies have been produced against lung cancer. Objective: To charac-
terize a murine monoclonal antibody (ME3D11) reactive with human NSCLC. Methods:
A murine monoclonal antibody (ME3D11) reactive with human NSCLC was selected
after immunization of BALB/c mice with a human large cell carcinoma with neuroen-
docrine differentiation, and was tested by immunofloursence staining and Western blot
analysis. Results: Our study showed that the antigen recognized by ME3D11 antibody
was a cell surface antigen of 170kDa. This antigen is expressed on the cell surface of all
NSCLC and a few carcinoma cell lines. In contrast, this antigen is neither expressed on the
cell surface of human sarcoma, nor on the hematopoietic and normal cell lines. This anti-
body had no effect on spontaneous proliferation of Mehr-80 cell line in vitro. Conclusion:
High degree of binding of this monoclonal antibody to NSCLC and some other carci-
noma cells warrants further studies on its potential use in diagnosis and therapy of can-
cer by conjugation to drugs, toxins or radionuclides.
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INTRODUCTION

Lung carcinomas represent a heterogeneous category of tumors with different prognosis
and responses to various forms of therapy. From a clinical point of view they are simply
classified into two main groups namely small cell lung cancer and non-small cell lung
cancers (NSCLC). NSCLC are subdivided into three major types including adenocarci-
noma, squamous cell carcinoma and large cell carcinoma.
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Their diagnosis and classification are based mainly on histopathological features (1).
Monoclonal antibody technology has had great impact on the study of human lung cancer
(2-4). A growing number of studies have reported the production of monoclonal antibodies
against human lung carcinoma cell lines (5-7) for understanding the biology of lung cancer,
and use in cancer diagnosis and therapy (8-13). Despite major advances in the diagnosis and
therapy of human cancers, lung cancer is still the most common cause of death due to can-
cer in the world (14, 15). Therefore, there is a need for production of more specific mono-
clonal antibodies that could be used in the diagnosis and therapy of lung cancer.

In this report, we describe the production of monoclonal antibodies with specificity for
non small cell lung cancer. For this purpose, a group of mice were immunized with a
large cell carcinoma line (Mehr-80) with neuroendocrine differentiation established in our
laboratory (16). The hybridomas were then screened against a wide range of human tumor
cell lines. Using this strategy, we isolated, cloned, and selected a hybridoma cell line that
secretes ME3D11 antibody. We also identified the antigen recognized by this antibody.

MATERIALS AND METHODS

Cell lines and Cell Culture. Mehr-80 cell line was established from a patient with large
cell lung carcinoma in our laboratory as described previously (16). Other carcinoma cell
lines were obtained from ATCC and ECCAC or were those used in previous studies
(17). They included lung (A549, COR L 105, COR L23, Calu-6), prostate (DU145,
LNCAP), breast (SKBR 3, MCF-7, MDA-MB-468), glioblastoma (A172), head and
neck (HNS), nasopharyngeal (Hep2), hepatocarcinoma (hep G2), and colon carcinoma
(CCl 218) cell lines. In addition to these cell lines we used fetal lung fibroblasts (HFIF-
PI5), monkey kidney (vero), T cell leukemia (jurkat), Burkitts lymphoma (Raji), chronic
myelogenous leukemia (K 562) and histiocytic leukemia (U937) cell lines.

With the exception of hematopoietic cell lines which were cultured in RPMI 1640 me-
dium, all other cell lines were cultured routinely in Dulbecco’s modified Eagles’s me-
dium (DMEM) supplemented with 10% fetal calf serum and the antibiotics penicillin,
streptomycin and neomycin. All cell lines were cultured at 37°C in a humidified atmos-
phere with 5% CO2 and 95% air as described previously (18).

Generation of Monoclonal Antibodies. A group of BALB/c mice (6-8 weeks old)
were immunized subcutaneously with 10’ Mehr-80 cells in complete Freunds adjuvant.
Immunization was then repeated intraperitoneally and in the absence of adjuvant, five
times weekly. Two to three days prior to fusion, the spleen cells were removed and
fused with SP2/0 myeloma cell line. The hybridoma culture supernatants were tested for
binding to Mehr-80 cell line using immunocytochemistry. Positive hybridomas were
selected, cloned and purified for further studies (2-4).

Screening of Hybridoma Supernatants by Immunocytochemistry. Mehr-80 cells
were grown on glass Petri dish (100 mm), fixed with 50:50 acetone/methanol for 5 min-
utes and left to dry at room temperature. Each petri dish had enough space for about 30
tests. About 15 pl of hybrid supernatant was added to the test area and incubated in a
humid chamber for 1h followed by extensive washing with PBS. Then the petri dish
was incubated with horse radish peroxidase (HRP) conjugated with goat anti-mouse IgG
antisera (Sigma) for 1 h, washed with PBS and later treated with DAB-NICL2 chro-
mogen-H202 substrate (Sigma) to initiate the peroxidase reaction . After about 5-15
minutes, black or brown spots appeared in certain locations .These spots were examined
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under microscope for positive reactivity. Using this method, positive hybridomas were
selected and cloned (18).

Determination of Antibody Isotype and Purification. The isotype of mouse mono-
clonal antibody was determined using the mouse antibody isotyping kit, according the
manufacturer's instructions (Roche, Germany).

About 3000 mL of hybrid supernatant were collected, filtered and treated with ammo-
nium sulfate to a final saturation of 45%. After over night incubation, the supernatant
was removed and the remaining precipitate was centrifuged at 4000 rpm for 20 min at
4°C. The precipitate was dissolved in double distilled water and centrifuged again at
2000 rpm for 5 min. The supernatant was then purified by affinity chromatography on
protein G column. The purified antibody was dialyzed extensively against PBS, filtered,
sterilized, aliquoted and stored at —20°C for future studies.

Indirect Immunoflorcent Staining. Tumor cell lines were grown on circular cover
slips in 24 well plates in DMEM/10% FCS. When cells became confluent, the super-
natant was decanted and the cell monolayer was fixed with methanol for 5 minutes at
4°C. After washing with 1% BSA-PBS, the cell monolayer was incubated with 250 pl
of hybridoma supernatant for 1 hour at room temperature. After 3 washes with 1%
BSA-PBS, the cells were treated with FITC-conjugated goat anti-mouse Ig antisera (Se-
rotec Ltd., Oxford, UK) for 45 minutes at 4°C. Following three more washes, the cover
slips were transferred and mounted on slides using Vectasheild containing DAPI mount-
ing media (Vector laboratories Ltd., Peterborough, UK) and examined for fluorescence
under a Zeiss Axiovert 100, Flourcent microscope (Carl Zeiss Ltd, Germany).

ELISA Method. Hybridoma culture supernatants were tested for reactivity against a
panel of human cell lines utilizing an ELISA method. Human tumor cell lines were
grown to near confluence in 96-well plates. After removing the culture medium, cells
were incubated with culture supernatant for 1 hour on ice. Following three washes, the
cells were treated with HRP-linked goat anti-mouse Ig antiserum for 45 minutes,
washed again and the end reaction was initiated by the addition of TMB substrate. Cells
incubated with culture medium containing 2% FBS served as a negative control.

Flow Cytometry. About 1 x 10° tumor cells were shaken with 1 ml of hybridoma cul-
ture supernatant or control medium for 1 hour at 4°C as described previously (19). Tu-
mor cells were then washed three times by centrifugation prior to incubation with FITC-
conjugated anti- mouse secondary antibody (Serotec) for 45 minutes at 4°C on a rotator.
Following three more washes with DMEM/2% FBS, the final cell pellet was resus-
pended in 1 ml FACS Flow™ buffer (Becton Dickinson UK) and then analyzed by a
Beckman Coulter Epics XL flow cytometr (Becton Dickinson, UK) (18).

Western Blotting. Western blotting was performed as described previously (19).
Briefly, Mehr-80 cells were grown to near confluence in 6-well tissue culture plates
(Greiner Bio-One, UK) containing 5 ml of DMEM-10% FCS. Tumor cells were washed
with PBS and then solubilized with 400 ul of LDS sample buffer (Invitrogen, UK) sup-
plemented with 4pul of protein inhibitor cocktail containing AEBSF, aprotinin, leu-
peptin, bestatin, pepstatin A, and E-64 (Sigma-Aldrich, UK). The cell lysates were
heated at 72°C for 10 minutes and then equal amounts of cell lysate were separated on
4-12% Bis-Tris-gels (Invitrogen, UK) using the XCell II™ Surelock™ Mini-Cell sys-
tem (Invitrogen, U.K). The proteins were transferred to PVDF membranes using the
XCell II™ Mini-Cell Blot Module kit (Invitrogen, UK).
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The PVDF membranes were incubated with primary antibody for one hour at room
temperature and the specific signals were detected using the ECL detection system
(Amersham, UK).

Growth Inhibition Assay. Confluent cultures of Mehr-80 cell line were treated with
trypsin and about 5x10° cells in 100 pl complete culture media were plated in a 96-well
plate. After 4 hours at 37°C, 100 pl aliquots of dilutions of mouse monoclonal antibody
were added to triplicate wells and the cultures were incubated at 37°C for 3-7 days.
Controls containing medium alone were also set up and incubated for the same period.
When the cells in wells containing medium alone were almost confluent, all cells were
fixed with 0.25% gluteraldehyde, washed in water, air dried and stained with 0.05% me-
thylene blue (100 pl well) for 15 minutes. After washing with tap water and air drying,
200 pl of 0.33 N HCI were added to each well and the absorbance was measured at 620
nm by an ELISA reader. In order to determine the initial number of cells plated in each
experiment, an extra plate was set up and the cells were harvested 4 hours after the start
of incubation at 37°C. Growth as a percent of control was determined from the follow-
ing formula (20):

% Growth = (B-A)/(C-A) x 100

Where A= Agy at start of incubation.
B = Agy after treatment with antibody.
C = Agyp after incubation in the medium alone.

RESULTS

Among monoclonal antibodies made by 10 hybridomas against a large cell carcinoma cell
line (Mehr-80), ME3D11 reacted with all lung carcinoma cell lines tested in this study with
different strengths; however it had the highest level of binding to Mehr-80. (Fig 1). It also
showed positive reactivity with some other carcinoma including a prostate carcinomas, a
head & neck carcinoma , a glioblastoma and nasopharyngeal carcinoma cell lines screened
by ELISA and flow cytometric methods. In contrast, this antibody did not bind to sarcoma-
tous (data not shown), malignant hematopoietic or non-malignant cell lines (Figl, 2, 3). The
isotype of monoclonal antibody was IgG1 with kappa light chains.

The results of indirect immunoflorcent assay presented in Figure 4 show that the anti-
genic determinant recognized by this antibody is located on the surface of the tumor
cells. The effect of this antibody was then studied on the growth of human tumor cell
lines. At concentrations of up to 200nM, this antibody did not show any inhibitory or
even stimulatory effect on the growth of Mehr-80 cell line in culture (data not shown).
The results of Western blot analysis with ME3D11 antibody showed that the antigenic
determinant recognized by ME3D11 has a molecular weight of about 170 KD (Fig5).
Since EGFR is also a 170 KD membranous protein with high levels of expression in a
wide range of epithelial tumors, we compared the reactivity of anti EGFR monoclonal
antibody (ICR 62) and ME3D11 with Mehr-80 cell line. As shown in Fig 6, the level of
binding of mAb ICR62 and mAb ME3D11 to Mehr Cell line is not similar.
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Binding of ME3D11 to different cell lines
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Figurel. Binding of ME3D11 to different cell lines

Screening of a panel of cell lines by ME3D11 using Elisa assay shows reactivity of this antibody
with non small cell lung carcinoma (NSCLC) cell lines with different strength and with several
other carcinoma cell lines including Du145, A172, HN5, and Hep2
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Figure 2(b)
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Figure 2. Flowcytometric results of ME3D11 antibody reaction with Mehr-80 ,Jurkat, u937, k562

and Raji cell lines

Flowcytometric histograms showing no reactivity of ME 3D11 with hematopoitic cell lines and
flourcent intensity in these cell lines is similar to negative control comparing to positive reaction
of this antibody with Mehr -80cell line.
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Binding of ME3D11 to lung cancer cell lines
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Figure 3. Binding of ME3D11 to lung cancer cell lines
Figure 4(a) _ Figure 4(b)

Figure 4. Indirect immunoflorcent assay results
The pattern of Mehr-80 cell line reactivity with ME 3D11 seems to be membranous
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Figure 5. Result of immunoblotting using Mehr-80 cell lysate
The molecular weight of ME3D11 target antigen estimated to be 170 KD.
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Comparison of the reactions of EGFR and
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Figure 6. Elisa result of reactivity of ICR 62 and ME3D11 to Mehr 80 cell line

DISCUSSION

In this study, we have shown that ME3D11 is directed against an antigen which is pre-
sent on all lung cancer cell lines (A 549, COR-L23, calu-6, CORL105) and some other
carcinoma cell lines examined here including a prostate cell line (DU145),a glioblas-
toma cell line (A172), a head and neck cell line (HN5) and a nasopharyngeal carcinoma
(Hep-2). However, it had no reactivity with sarcomatous or malignant hematopoitic cell
lines of different origins (Raji, jurkat, K562, U937). Interestingly, ME3D11 antibody
also failed to react with normal fatal lung fibroblasts (HFIF-PI5) and monkey kidney
(vero) cell lines (Fig 1-3). The results of immunoflorcense staining suggest that the an-
tigen recognized by ME3D11 is a cell surface antigen (Fig 4). Such antigens are ideal
targets for monoclonal antibody- based therapy.

In reviewing the literature, we found that there are two 170 KD antigen determinants on
the surface of some tumors including lung carcinoma. One of them is EGFR which is
shown to have high levels of expression in a wide range of epithelial tumours and in
some studies it was also associated with a poor prognosis in some of the patients (19,
21). However, in our study the reactivity of ME3D11 with Mehr-80 cells is more in-
tense than the reactivity of anti EGFR with this cell line (Fig. 6). In addition, there was
no reactivity with MDA-MB 468 and CCL-218 cell lines that express high numbers of
EGFR on their surface suggesting that the antigen recognized by ME3D11 is not EGFR
(Fig. 1). Another 170 KD determinant on the surface of some tumors including lung
tumors is P-glycoprotein. It acts as an efflux pump to decrease the amount of drugs in
tumor cells (22). The P-glycoprotein is present on normal tissues, but its expression in-
creases in some tumors and correlates with chemo resistance (23). The similarity of P-
glycoprotein and the antigen recognized by ME3DI11 is probable. However, P-
glycoprotein expression is not limited to carcinomas and our results presented here sug-
gest that the antigen recognized by ME 3D11 is expressed exclusively in some carcino-
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mas especially in all non small cell lung carcinoma (NSCLC) cell lines tested. Evalua-
tion of a large number of human carcinoma cell lines and tumour specimens as well as
normal tissues together with amino acid sequence analysis of the target antigens recog-
nized by this antibody are warranted. The results of such investigations should unravel
the full potential of this antibody in diagnosis and therapy of human cancers and deter-
mine the importance of this antigen in the biologic behavior of human cancers.
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