The role of the cell cycle in regulating intracellular calcium changes in mammalian mitosis
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Introduction Results

Changes in intracellular free calcium concentration [Ca?*]; play a central role in the regulation
of a large number of cellular functions, including exocytosis, fertilisation, muscle contraction,
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triggered by hormones which deplete the intracellular Ca?* store (the ER) via activation of the

phosphoinositide signalling pathway (4). Figure 2. Ca?* signals evoked by store depletion and subsequent SOCE in single HelLa cells.

Traces show transient rises in [Ca?*]; in response to application of 200 nM thapsigargin (to
deplete the ER Ca?* store) followed by application of 1 mM extracellular Ca?* (to reveal SOCE).
Traces show typical responses collected from 5 interphase cells (as indicated by the red traces)
and 5 mitotic cells (as indicated by the blue traces). Traces plotted for each group show mean
data = S.E.M. (n =5).

Table 1. Quantification Ca2* signals evoked by the application of
thapsigargin and extracellular Ca?* to HeLa cells as shown in Figure 2.
The table shows mean data for height of peak and rate of rise for mitotic
and interphase HelLa cells from data such as that shown in Figure 2.
Values for each group show mean data (n >17).

The results reveal that in cells undergoing mitosis the SOCE pathway becomes remodelled,
specifically Ca2* entry becomes decoupled from the release of intracellularly stored Ca2* and
is inhibited.

These data confirm that the mean height of peak and mean rate of
rise of SOCE (Ca?') is significantly reduced in mitotic cells
compared to interphase cells.

These data suggest that while the extent of store depletion is similar between interphase
and mitotic cells, the extent of SOCE is reduced in mitotic cells.

Method: Cells were loaded with the fluorescent Ca2*-indicator dye Fura-2/AM according to standard techniques

(4). Resulting fluorescence emission was gathered at 510 nm following dual-excitation of the dye at 340 nm and I 1
380nm. Traces show the ratio of 340/380 nm, an increase in fluorescence reflects an increase in [Ca2+]i. CO n C u S I O n S
Thapsigargin inhibits the SERCA pump on the ER membrane, resulting in an increase in [Ca?*]; due to depletion of

Cellsin the ER Ca?* store. Addition of extracellular Ca2* reveals CaZ* entry via the SOCE pathway that is triggered by
interphase store depletion.

We used a single cell real-time protocol to investigate the effects of the cell
cycle on intracellular Ca2* regulation. The key finding are:
* Cellsin interphase show a robust (i.e. normal) SOCE response
following Ca2* store depletion.
Mean area under peak » Cells in mitosis show a significantly down-regulated SOCE response
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molecular mechanism, it is clear that the SOCE pathway represents a
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( ) potential drug target in the control of the cell cycle.

These data confirm that although there is no
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