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We modified the ChIP-Seq method so that more accurate and reproducible results can be obtained.
Using this modified method, we carried out mapping of Irf4 binding sites during the course of plasma cell
differentiation using the B1-8Hi cell system, with which we could induce plasma cell differentiation in vitro
at extremely high efficiency compared with previous cell systems. We also mapped using this cell system
distribution of histone modifications including H3K27Ac and H3K9Me3. We also tried to map binding sites
of new chromatin factor we identified previously as a target of IRF4 and Bach2. To identify the so called
driver epigenome regions, we further carried out bisulfite reaction-mediated DNA sequencing of DNA
methylation. By integrating these data sets, we identified several driver epigenome regions which appear to
be regulated by Irf4 and/or Bach2 during the course of plasma cell differentiation. We think two of the
important findings is that Irf4 and Bach2 counteract each other at the level of histone modification on many
of these chromatin regions, and that the new chromatin factor appears to regulate higher order structure of
these chromatin regions.

During the course of this project, we found that an enzyme for the synthesis of epigenetic metabolite
is highly induced during the differentiation of plasma cell differentiation. This enzyme was found virtually
essential for plasma cell differentiation by its knockdown in the B1-8Hi cell system. This enzyme may
facilitate global changes in the epigenomic status upon plasma cell differentiation. To further investigate
this possibility, we purified this enzyme from primary B cells and cultured plasma cells, and identified
interacting proteins using mass spectrometry analysis. Chromatin related proteins such as histone modifiers,
readers, and writers, as well as proteins interacting with nuclear membrane and transporters were found as
putative interacting proteins of this enzyme. In parallel, we also compared nuclear proteins in B cells and
plasma cells using gquantitative mass spectrometry. Several factors which were found in the both analyses
were further characterized in terms of plasma cell differentiation using knockdown in primary B cells.
Further analyses will be carried out in the near future.

Another interesting chromatin-related factor was also analyzed. This factor was direct downstream
of both Bach2 and Irf4 according to the above ChIP-Seq analyses. Its expression was strongly induced
during the course of plasma cell differentiation from B cells in vitro. To understand its function, we
generated B cell-specific knockout using several lines of B cell-specific Cre line. The results clearly showed
that this factor is essential for plasma cell differentiation. Critical plasma cell genes were not induced in the
absence of this factor. Importantly, genes which are important for other hematopoietic lineages were
de-repressed in the absence of this factor, suggesting that this factor regulates gene expression pattern by
silencing B and other lineage-related genes in plasma cells.
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