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ABSTRACT

Blimp-1 is a transcriptional repressor that has been recognized as a master
regulator of terminal B cell differentiation. Expression of the Blimp-1 is sufficient to
drive B cells to differentiate into plasma cells. Blimp-1 is a Zinc finger-containing
protein encoded by prdml. In mouse, the five zinc finger domains critical for DNA
binding are encoded in exon 6 and 7. Several Blimp-1 mRNA isoforms have been
found in mouse plasmacytoma cells. RT-PCR revealed a minor isoform that resulted
from differential splicing of exon7 (A7 isoform). Thus, the protein encoded by this A7
isoform is unable to bind DNA.

In previous study, several human B and non B cell lineages showed an
unexpectedly different ratio of full length more than A7 isoform with the highest ratio
was in plasma cell. As the study of Blimp-1 isoform expression was compared in

different cell types, monitoring the kinetic expression of Blimp-1 isoforms during the



terminal B cell differentiation in a single cell type would be a better way to confirm
the data.

Raji cells, a mature B cell line, were used in this study. LP-1, a plasma cell
line, secreting IgM antibody was used as a positive control for the experiments. Raji
cells were stimulated with 2.5 pg/ml of pokeweed mitogen in combination with 20
unit/ml of IL-2. The cells and supernatants were harvested on day 0, 3, 6 and 9 for the
following studies; 1) expression of CD138, a plasma cell marker using flow cytometry
2) antibody secretion by using sandwich ELISA, and 3) kinetic expression of a)
Blimp-1 mRNA isoforms by RT-PCR and b) intracellular Blimp-1 protein by flow
cytometry.

Stimulation of Raji B cells was fulfilled, as the cells showed differentiation to
plasma cells, which was proved by the expression of CD138 and antibody secretion.
The kinetic expression ratios of full length and A7 mRNA isoforms were monitored
by RT-PCR. The primers were designed to bind between the exon 6 and exon 8 so that
both full length and A7 mRNA could be detected. The unstimulated B cells showed
little increase in the ratio of full length and A7 mRNA on day 3, with no further
change, while stimulated Raji cells increased rapidly from an average 1.8 on day 0 to
the highest ratio of an average 14 .5 on day 9. When Blimp-1 protein was
investigated, both unstimulated and stimulated Raji B cells expressed intracellular
Blimp-1 at the basal level and slightly higher expression after stimulation. This result
correlated with the expression of Blimp-1 at the mRNA level, which indicated how
the 2 isoforms related to the function. Thus, it was considered that expression of full
length Blimp-1 over A7 isoforms was insufficient in fulfilling its function and a very

high ratio is needed to drive B cells into plasma cells.



vi

Understanding the mechanism that controls the differentiation of B cells to
plasma cells may be applied as alternative treatment of autoimmune diseases and
cancers by functional interference of transcription factors involving antibody

producing cells.
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