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The aim of this study is to elucidate the differentiation mechanisms of antigen-engaged B cells
by live imaging of lymphocytes in the tissues. We established the ex vivo and in vivo imaging
techniques for visualizing cells in the |lymphoid organs by two—-photon microscopy. These techniques
enable us to perform the multi-dimensional analysis of |ymphocyte dynamics in the tissue. By using
these techniques, we conducted experiments to track during the antibody response antigen-engaged
Bcells and T cel Is harboring the antigen receptor transgenes. We have previously shown that B cells
are stably interacted with cognate antigen-specific helper T cells for more than ten minutes to
proliferate and differentiate either to plasma cells or germinal center B cells. In the present
study, we performed the detailed tracking of B and T cells 1-2 days, 4 days, and 7 days after
immunization, and revealed that the frequency of the B-T interactions longer than ten minutes
decreased from 50% to 16%, and further down to 2.2% at the respective time points. We obtained the
previously generated Prdm1-GFP knock-in mouse to track expression of Blimp-1, the hallmark
transcription factor of plasma cells. We also generated the novel knock—in mouse, BCL6-YFP to detect
expression of BCL6, the master transcription factor of germinal center B cells. By crossing these
reporter mice with B cel | antigen receptor knock—in transgenic mice, it now became possible to track
in situ differentiation of antigen-specific B cells to plasma cells and germinal center B cells.
We are currently attempting to visualize the interaction dynamics of germinal center B cells that
are committed to become plasma cells.




