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Molecular mechanisms underlying the regulation of differentiation and effector functions of B cells
Kuo-I Lin
Genomics Research Center, Academia Sinica, Taipei, Taiwan
B cells are a unique type of immune cells that can produce antibody once they are activated and
differentiated, and provide the long-term memory and humoral antibody immunity. In addition to their
function in providing antibody immunity and serving as antigen presenting cells, certain B cells called
regulatory B cells (Bregs) are able to negatively regulate immune responses. My laboratory has been
investigating the molecular mechanisms controlling B cell activation and differentiation, with an emphasis
on the roles of transcriptional and post-translational modifications. We have a long-standing interest in the
functional role of transcription factor Blimp-1 in B cells. Blimp-1 is critical for the differentiation of
antibody-producing plasma cells. We showed that Blimp-1 contributes to the generation of IL-10-producing
Bregs (B10 cells) and is important for B10 cell (CD19°CD1d"CD5" Breg)-mediated suppression of the
proliferation of activated CD4" T cells. Blimp-1 is not only required for the generation of plasma cells, but
also continuously needed for the maintenance of the long-lived plasma cells in bone marrow and for the
survival of transformed plasma cells, multiple myeloma (MM). We dissected how Blimp-1 maintains the
survival of MM cells via interaction with another transcription factor, Aiolos. I will also discuss the roles of
O-GlcNAcylation in B cells. O-GIcNAcylation, a type of post-translational modification, adds a GIcNAc to
serine or threonine residue of nuclear and cytosolic proteins. O-GIcNAcylation is catalyzed by O-GIcNAc
transferase (OGT) and is removed by O-GlcNAcase (OGA). I will present the interplay between
O-GlcNAcylation and phosphorylation in the regulation of B cell activation and apoptosis following
stimulation, and the physiological roles of O-GlcNAcylation in B cell lineage using B cell-specific
Ogt-deficient mice. Lastly, I would like to discuss the effector functions of antibody. The protective efficacy
of antibodies in infectious diseases is generally related to their neutralization potency. We have isolated a
head-domain recognizing, but non-neutralizing, monoclonal antibody carried prophylactic and therapeutic
efficacy against a broad spectrum of influenza virus infections via engagement of Fc receptors on effector

cells. The underlying effector cells involved will be discussed.



