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Abstract

Project Code: RSA40-8-0016

Project Title: Study of factors affecting the enhancement of antibody production by DNA
immunization

Investigator: Associate Professor Dr. Watchara Kasinrerk

E-mail Address: watchara@chiangmai.ac.th

Project Period: 1 December 1997- 1 December 2000

The objectives of this study are to study factors that involved in antibody production by
using DNA immunization strategy. The outputs of this study are summarized as follows:

In our study, the plasmid DNA isolation methods were firstly evaluated. We found that
plasmid DNA isolated by Qiagen plasmid mega kit induced antibody responses better than
those isolated by cesium chloride-ethidium bromide gradient ultracentrifugation method. For
induction of antibody responses, plasmid DNA encoding membrane protein and secreted
protein were compared. Both type of plasmid DNA could induced antibody response in the
same level. In order to study the use of DNA immunization for production of polyclonal
antibody to various proteins, mice were intramuscular immunized with DNA encoding various
leukocyte surface molecules and HBs antigen. We found that by this strategy, specific
antibodies could be induced in mice sera. These results indicate that DNA immunization can
be used to produce polyclonal antibodies against several type of proteins. However, to induce
antibody responses, 3-5 plasmid DNA inoculations were required and the antibodies induced
by DNA immunization were 19G isotype. As eukaryotic expression vector is always needed in
DNA immunization technique, we therefore evaluated several eukaryotic expression vectors
for induction of antibody production. It was found that several eukaryotic expression vectors
can be used for this purpose. In order to enhance antibody production, several reagents
including DEAE Dextran, chloroguine and phytohemeagglutinin (PHA) were mix with plasmid
DNA before mouse immunization. All reagents used, however, have no enhancing effect on
antibody production. In contrast, DEAE Dextran and chloroquine suppressed antibcdy
production.

As we found that 3-5 plasmid DNA intramuscular immunizations were needed for
induction of antibody response, intrasplenic immunization was then studies for using as
inoculation route. In contrast to intramuscular immunization, only a single DNA intrasplenic

injection resulted in the production of serum antibodies.



In addition to the production of antibody in mice, we also found that DNA immunization
could be used to produce antibody in rabbits. cDNA encoding CD4 protein were immunized
into 3 rabbits and high titer of anti-CD4 antibodies were generated in all immunized rabbits.
The generated CD4 antibodies could be used for functional characterization of CD4 protein,
i.e., it strongly suppressed PHA induced cell proliferation.

The DNA immunization was then applied for monoclonal antibody production. In our
studies, CD54-DNA in pCDM8 vector were intrasplenic immunized into Balb/c mouse. The
spleen cells of the immunized mouse were fused with myeloma cells using conventional
hybridoma technique. A hybridoma producing anti-CD54 monoclonal antibody was generated.
This study indicates that DNA immunization technigue can be applied for the production of
monoclanal antibody. This finding is very useful for production of antibodies to molecules
where the protein antigen is not available or difficult to prepare, but cDNA encoding the
corresponding protein is available.

Furthermore, we study the production of monoclonal antibody by using COS cell
expression system to produce immunizing antigen. In this study, cDNA encoding CD14 and
CD99 inserted in eukaryotic expression vector were transfected into COS cells. The
transfected COS cells were then immunized into mice and the spieen cells were fused with
myeloma cells using conventional hybridoma technique. By this technique, 5 clones of anti-
CD14 monoclonal antibodies and 3 clones of anti-CD99 monoclonal antibodies were
produced. The generated antibodies could be used for cellular distribution analysis,
biochernical characterization and functional study of the corresponding proteins.

Taken together, from this research project, 4 papers were published.
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