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Calcium signaling controls vital processes such as cell division,
proliferation, gene transcription and apoptosis. Following
stimulation by agonists such ATP, histamine, hormones etc,
the signaling process involves a regulated increase in the
intracellular calcium ion concentration [Ca2+]i usually in two
successive phases. The first and usually a transient one, involves
the mobilization of Ca2+ from the ER through the activation of
plasma membrane (PM) G-protein-coupled receptors and IP3
pathway. The second and sustained phase, is usually activated by
[Ca2+]i depletion and involves calcium entry from extracellular
milieu and hence known as store-operated calcium entry (SOCE).
Recently we observed that unlike interphase cells, the depletion of
intracellular calcium stores was not followed by SOCE in mitotic
cells. Although one study has reported a putative lack of SOCE
supposedly due to uncoupling between PM calcium channels
and ER during mitosis, it is not clear how SOCE is controlled
in mitosis. Using COS-7, the present study aimed at clarifying
three main issues. (1) Whether SOCE is inhibited during mitosis.
(2) The role of mitotic cytoskeletal remodeling in the inhibition
process. (3) In light of other cellular changes during mitosis
such as the disappearance of the nuclear membrane, we also
investigated the differences between cytosolic and nuclear [Ca2+]i
following SOCE activation. To achieve these goals we used
cell cycle synchronization, cytoskeletal disruption and calcium
imaging techniques to show that cytoskeletal remodeling mediate
SOCE inhibition during mitosis.
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