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Structural and functional coupling between mitochondria and endoplasmic reticulum (ER) is known to
be involved in regulation of various cellular functions. The purpose of the present study is tovisualize
functional dynamics of mitochondria—ER coupling and to clarify mechanisms underlying regulation of B
[ymphocytes via the coupling.

According to our previous finding that the mRNA expression levels of genes related to mitochondria—ER
Ca* coupling are higher in B lymphocytes isolated from mouse spleen than those in T Iymphocytes (Kim
et al., Sci Rep, 2016), we obtained following new findings. First, mitochondria tended to polarize in
B lymphocytes by antigen receptor stimulation, whereas no polarization was observed in T |ymphocytes.
Second, CGP-37157, a blocker of mitochondrial Na*—Ca?* exchanger NCXm, significantly inhibited
proliferation of B |ymphocytes stimulated by anti-IgM with IL-4. On the other hand, proliferation of
T lymphocytes stimulated by anti-CD3/CD28 was not affected by CGP-37157 treatment. Third, mathematical
models of B and T lymphocyte Ca* cycling were constructed and contribution of mitochondria-ER Ca?*
coupling was simulated. The B lymphocyte model predicted that NCXm activity is a major determinant
for ER Ca? dynamics and thereby for cytosolic Ca* response to antigen receptor stimulation, whereas
the T lymphocyte model predicted that cytosolic Ca* response to antigen receptor stimulation is
independent on NCXm activity. These predictions were val idated by exper iments using CGP-37157. Finally,
implementation of structural coupling of mitochondria—ER into B |ymphocyte model suggested that the
stronger the structural coupling becomes, the larger the contribution of NCXm to cytosolic Ca? response
to antigen receptor stimulation becomes. Taken together, it was suggested that NCXm regulates ER Ca?
dynamics via mitochondria—-ER coupling, and thereby regulates B |ymphocyte functions.




