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Figure 1 (Color online) Schematic diagram of Ca*’ blip, puff and
wave induced by the release of Ca”" from endoplasmic reticulum.
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Figure 2 (Color online) Dependence of the average MFPT on the
distance d of the anchor site from the patch center for different domain
shapes [31].
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Figure 3 (Color online) Puff frequency (a), puff lifetime (b), puff amplitude (c), and the maximum open-channel number (d) against [Ca2+]Basal at

N=4 (circles), 6 (squares), 8 (thombus), and 10 (triangles) [38].
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Figure 4 (Color online) Illustrate the termination dynamics of
subunits during puffs (a) and burst (b) [40]. (a) During short release
(puff) only the upper plane of the model is populated by subunits of
opening/closing channels; (b) the more frequent the channels open, the
subunits in state 111 dissociate IP3 and “cycle” down to the lower plane
of the model.
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Figure 5 The snapshots of stochastic spatiotemporal Ca”" waves propagation [41].
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Figure 6 (Color online) The schematic diagram of the Ca*’ dynamic
model that coupling the crosstalk between endoplasimc reticulum and
mitochondria by microdomain [46].
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Figure 8 (Color online) Mechanism of apoptosome formation and all 11 elementary routes for apoptosome assembly [60].
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The calcium ion (Ca2+) acts as a ubiquitous cellular messenger, regulating a wide variety of cellular processes. The
intracellular signaling network precisely controls the normal and pathophysiological functions of cells to conduct various
physiological activities. This article reviews our research progress on the dynamics of intracellular Ca™* signaling and
cellular signaling network models in recent years, including the release of local ca®’ signals from clustered Ca”’
channels, global Ca”" waves in cells, Ca™ regulation with microdomains between the endoplasmic reticulum and
mitochondria, dynamics of cell apoptosis regulated by Ca™" signaling, and dynamics of cellular signaling regulation
networks. These simulation studies provide directions and ideas for future research on how Ca™* signals and cellular
signaling networks regulate the complicated life functions in cells.
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