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The immune system plays a major role in maintaining the homeostasis of

health by protecting the body from pathogens and from mutated or oncogenic cells.

Leukocytes are cells, which play a major role in the immune system. In recent years,

several studies were performed to achieve a better understanding of leukocyte

communications and have demonstrated that leukocyte surface molecules are

responsible for cell-cell interactions.

In order to identify new surface molecules involved in regulation of T cell

activation, a Balb/c mouse was immunized intraperitoneally three times at weekly

intervals with human Molt4 T cell line. Various monoclonal antibodies (mAbs) were



generated using standard hybridoma technology. From among the mAbs generated, a
mAb named P-3E10 was demonstra_ted to down-regulate the T cell proliferation
induced by immobilized CD3 specific OKT3 mAb. For this reason, the P-3E10 mAb
was selected for further characterization. In order to study the expression of molecule
recognized by P-3E10 mAb, various cell types were stained with P-3E10 mAb by
indirect immunofluorescence and analyzed by flow cytometry. It was found that the
molecule recognized by P-3E10 mAb was broadly expressed on all hemopoietic as
well as non-hemopoietic cell lines tested. Within peripheral blood leukocytes, the P-
3E10 antigen was detected on lymphocytes, monocytes and granulocytes.

Functional studies of P-3E10 molecule indicated that engagement of P-3E10
molecule by P-3E10 mAb showed an inhibitory effect on anti-CD3 mAb induced T
cell proliferation. P-3E10 mAb was also able to inhibit interferon-y, IL-2, 11.-4 and
IL-10 production. Furthermore, P-3E10 mAb showed an inhibitory effect on anti-
IgM-induced B cell proliferation. In contrast to lymphocytes, the P-3E10 mAb had
no effect on spontaneous proliferation of immortalized cell lines SupT-1, Jurkat,
Molt4 and U937. Moreover, P-3E10 mAb did not influence the induction of
homotypic cell aggregation or apoptosis of various cell lines.

Biochemical characterization of the P-3E10 molecule was performed by
immunoprecipitation.  The lysate of surface biotin-labeled SupTl cells was
immunoprecipitated with P-3E10 mAb-coated protein A sepharose. The precipitated
molecule was subjected to SDS-PAGE under reducing and non-reducing conditions.
The biochemical analysis revealed that P-3E10 mAb immunoprecipitated a protein
with a molecular weight of 45-50 kDa under non-reducing and 50-55 kDa under
reducing conditions. This finding indicated that the P-3E10 molecule contains intra-
disulfide bond (s).

To clone the cDNA encoding the P-3E10 molecule, the retroviral expression

cloning system was performed. Using this cloning system, a cDNA library from the
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KGla cell line was constructed in the retroviral vector pPBMN-Z. The constructed
KGla cDNA library was then transfected into Phoenix packaging cells to produce
ecotropic viruses. Then, cultured supernatant containing ectropic retroviruses were
transduced into mouse thymoma BW5147 cells. BW5147 transductants expressing
the P-3E10 molecules were stained with P-3E10 mAb and P-3E10 mAb binding cells
were sorted by immunomagnetic bead sorting system. The sorted cells were
subjected for cloning to single cell cultures by limiting dilution. To obtain cDNA
encoding P-3E10 molecule, total RNA was extracted from BW5147 expressing P-
3E10 and subjected to RT-PCR using primers flanking the multiple cloning site of the
retroviral vector. The P-3E10 cDNA cloned was sequenced and compared to the
database. Sequence analysis revealed that P-3E10 is identical to the Na* ,K*-ATPase
B3 subunit.

Overall, it can be concluded that the generated P-3E10 mAb recognize a cell
surface molecule, Na* K*-ATPase B3. Engagement of Na* ,K*-ATPase B3 by P-
3EI0 mAb may block Na* ,K*-ATPase activation leading to inhibited lymphocyte
activation. These findings lead to a better understanding of immune regulation, which

may provide new avenues for clinical intervention.
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