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Dendritic spines are small protrusions from the dendritic
branches of neurons. Influenced by internal and external
signals and forces, even adult spines are not static but
dynamically move. In this paper, we consider actomyosin-
based spine motility with calcium signaling. The simula-
tion begins with influx of calcium ions through glutamate
receptors. Calcium Induced Calcium Release (CICR) with
IP3 (inositol-1,4,5-trisphosphate) dynamics is also con-
sidered. The sensitivity of elasticity of actomyosin network
is assumed to follow a Hill-type function of Ca2+ concen-
tration. Several combinations in size of spine head and
neck, physiology of Endoplasmic Reticulum (ER), and
distribution of receptor/channels/exchangers are consid-
ered. Different functions of a spine as absorber, pumper
and/or diffuser are observed. The computational frame-
work used for these studies is the immersed boundary
method with advection-electrodiffusion.
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