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Dr. Jose C. Jimenez-Lopez finished his PhD degree in Plant Science in 
2008 at the Spanish National Research Council (CSIC), which focused in 
the study of the actin-binding protein profilin in olive from functional 
and allergenic point of views. During this predoctoral period, he visited 

as an invited researcher different EU and US laboratories such as the Institute of Cellu-
lar and Molecular Botany (IZMB), University of Bonn, Germany (2005); the University of 
Vienna, Faculty of Life Sciences (2006); and the College of Sciences, Purdue University in 
the USA. Soon after, he moved to the USA to start his postdoctoral research at Purdue 
University, the College of Sciences, until 2011 to work in the biochemical and cellular 
characterization of actin-binding proteins involved in plant actin cytoskeleton dynamics 
and signaling throughout membrane association. In 2012, he was awarded with an EU 
research grant from the Marie Curie program to work until 2015 in the University of 
Western Australia and CSIC in a project related to the human health benefits of legume 
seed–derived foods and molecular aspects of allergy and cross allergenicity to legume 
seed proteins. Currently, Jose is working at the Estación Experimental del Zaidín (EEZ), 
Spanish National Research Council (CSIC), as a senior research fellow thanks to a grant 
awarded from the “Ramon y Cajal” research program (MINECO), focusing in the func-
tionality, health benefits, and allergy implications of proteins from reproductive tissues 
(pollen and seeds) in crop species (mainly legumes) of agro-industrial interest. 

The cytoskeleton is a highly dynamic intracellular platform constituted by a three-dimen-
sional network of proteins responsible for key cellular roles as structure and shape, cell 
growth and development, and offering to the cell with “motility” that being the ability of 
the entire cell to move and for material to be moved within the cell in a regulated fashion 
(vesicle trafficking).

The present edition of Cytoskeleton provides new insights into the structure-functional 
features, dynamics, and cytoskeleton ś relationship to diseases. The authors’ contribu-
tion in this book will be of substantial importance to a wide audience such as clinicians, 
researches, educators, and students interested in getting updated knowledge about mo-
lecular basis of cytoskeleton, such as regulation of cell vital processes by actin-binding 
proteins as cell morphogenesis, motility, their implications in cell signaling, as well as 
strategies for clinical trial and alternative therapies based in multitargeting molecules to 
tackle diseases, that is, cancer. 
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Chapter 4

The Interplay between Cytoskeleton and Calcium

Dynamics
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Additional information is available at the end of the chapter
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Abstract

Cell motility is a complex cellular event that involves reorganization of cytoskeleton. This 
reorganization encompasses the transient polarization of the cell to facilitate the plasma 
membrane ruffling, a rearrangement of cortical actin cytoskeleton required for the devel-
opment of cellular protrusions. It is known that extracellular Ca2+ influx is essential for cell 
migration and for the positive-feedback cycle that maintains leading-edge structures and 
ruffling activity. The aim of this review is to summarize our knowledge regarding the Ca2+-
dependent signaling pathways, Ca2+ transporters and sensors involved in cell migration. Also, 
we show here reported evidences that support for a crosstalk between Ca2+ transport and the 
reorganization of the cytoskeleton required for cell migration. In this regard, we will analyze the 
role of store-operated Ca2+ entry (SOCE) as a modulator of cytoskeleton and cell migration, but 
also the modulation of this Ca2+ entry pathway by microtubules and the actin cytoskeleton. As 
a main conclusion, this review will show that data reported in the last years support a role for 
SOCE in shaping cytoskeleton, but at the same time, SOCE is strongly dependent on cytoskel-
etal proteins, in an interesting interplay between cytoskeleton and Ca2+ dynamics.

Keywords: calcium, microtubules, actin, STIM1, ORAI1, cell migration, cortical cytoskeleton

1. Introduction

Calcium ions (Ca2+) are essential intracellular transducers for cell signaling because of their 
role to bind Ca2+-sensitive proteins that mediate key activities in signaling pathways. Upon 
cell stimulation through a variety of receptors and other types of physicochemical stimula-
tions such as depolarization of plasma membrane, changes in osmolarity, physical distortion 
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