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Abstract

Calcium (Ca2+) is a highly versatile intracellular signal capable of regu-
lating many different processes. To achieve this versatiity, cels have
access to a very extensive Ca2+ signalling toolkit from which each
cell type expresses a unique set of components to create Ca2+
signaling systems with widely different spatial and temporal prop-
erties. Spatial properties are particularly relevant for fast responses
where components of the ON reactions and their downstream ef-
fectors are closely associated. This spatial contiguity is less apparent
for the slower responses such as gene transcription, fertiization and
cell proliferation where Ca2+ signals tend to operate more globally
and where temporal properties of signalling become increasingly important with signalling rep-
resented as repetitive Ca2+ transients and waves. Such Ca2+ signalling systems are not fixed in
stone, but are constantly being remodelled to adapt to changing circumstances. Ca2+ itself plays
a critical role in an internal assessment mechanism that remodels its own signalling pathway. Ab-
normal remodeling of Ca2+ signaling systems is reponsible for a number of important disease
states such as congestive heart failure and Alzheimer’s disease.
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