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ABSTRACT

Monoclonal Antibody (mADb) is a glycoprotein that specifically reacts to its
recognized antigen. MADbs, therefore, become essential tools for biological researches,
development of diagnostic Kkits and therapeutic agents. Hybridoma technique is the
standard method for production of mAbs. In this study, we aimed to improve the
efficiency of conventional hybridoma technique for mAbs production. In this thesis,
four study approaches were carried out.

First, we determined the method for preparation of conditioned medium for
promoting growth of the hybridomas after cell fusion and during single cell cloning.
The conditioned media generated in this study were derived from BW5147 mouse
thymoma cells. It was found that both non-PMA- and PMA-induced conditioned
media could support hybridoma single cell cloning and be effectively employed for
generation of hybridomas secreting various mAbs. The use of this home-made

conditioned medium can lower the cost of the production of mAbs.
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Second, we developed techniques to enhance cell fusion efficiency and increase
high numbers of hybridoma produced antibody of interest. By the standard hybridoma
technique, fusing of spleen cells and myeloma cells are randomly occurred. The
failure to control cell fusion, therefore, affects the yield of the generated hybridomas
and results in very low number of hybridoma producing mAb of interest. In this study,
we have developed technique for improving the conventional hybridoma technique.
The developed techniques include pre-B cells and pre-antigen specific B cells
isolation strategies. By the pre-B cells isolation technique, B cells were firstly isolated
from spleen cells using anti-immunoglobulins magnetic beads and Magnetic Cell
Sorting System (MACS). The isolated B cells, instead of total spleen cells, were used
as cell fusion partners. By this technique, hybridoma producing antibody against
interested antigen could be generated. The major advantage of this technique is that
the fibroblast overgrow in the post-fusion plates were dramatically reduced. For pre-
antigen specific B cells isolation technique, the method for isolation of antigen
specific B cells out from the immunized spleen cells, using immunomagnetic
separation procedure, was developed. B cells expressing antibody of interest were
then used as fusion partner. Hybridoma producing mAb of interest were effectively
produced. Both pre-isolation of B cell and antigen-specific B cell strategy are
potentially valuable for enhance efficiency of mAb production.

Third, we modified the hybridoma technique to generate the mAbs having a
specific isotype. As the standard hybridoma technique it is not always straightforward
to obtain mAbs that have a specific isotype, in this study, a modified the hybridoma
technique for producing mAbs carrying desire isotype was established. The B cells

carrying IgM or IgG from spleen cells of the immunized mice were isolated by



vii

MACS and used to generate hybridoma cells by the standard hybridoma technique.
With the isolated IgM™ cells, a large number of hybridomas were IgM producing cells
and 1IgM mADbs specific to the antigen of interest were obtained. With the isolated
IgG" cells, the generated hybridomas produced IgG antibody and no IgM producing
hybridoma was generated. A large number of IgG mADbs specific to antigen of interest
could be produced. The results indicate that the generated hybridomas produce
corresponding antibody isotypes as expressed on the surface of their starting cells.
This developed technique will be very useful for production of desired mAbs having a
specific isotype.

Lastly, by standard hybridoma technique, in vivo immunization is the routine
procedure for induction of antibody responses. In this study, we established and
optimized conditions of in vitro immunization for B cell activation and applied for
production of mAb in our laboratory. We demonstrated here the possibility of using
vitro immunization for production of antibody in vitro. The established methods could
be employed for production of both polyclonal and monoclonal antibody. This
method is simple and less time consuming for production of antibody of interest.

Taken together, in this thesis, we have developed several techniques for
effective production of hybridomas and mAb. We have 1) produced home-made
conditioned medium for effectively support growth of hybridomas, 2) modified
hybridoma techniques designed as pre-isolation of B cell strategy and pre-antigen
specific B cell strategy for enhancing efficiency of mAb production, 3) also
established the method for production of mAbs having a desired isotype, and 4)
optimized the conditions of in vitro immunization to produce polyclonal and

monoclonal antibodies in our laboratory.
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