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Introduction
physiological and cellular processes like apoptosis, cell prolifera-
tion, neuronal signaling and muscle contractions [5-6]. It is a low

molecular weight (16kDa), and extraordinarily conserved proteins,
across the evolutions [7].

Most widely studied calcium binding protein is Calmodulin
(CaM), that binds and activates more than 100 different proteins
[1-4]. It is expressed in all eukaryotic cells and involved in many
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Figure 1: Structure of Calmodulin: NMR structure in Ca2+ free state (PDB ID code 1CFD) and X-ray crystal structure in Ca?* bound form
(PDB ID code 3CLN).
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CaM consists of two globular domains: N- and C-terminal, sep-
arated by linker helix (Figure 1). Each domain consists of a pair of
EF-hands, that can bind two Ca?* ions [8-10]. Both N- and C- do-
mains show different binding kinetics to Ca?* ions. Both domains
have 10-fold difference in Ca?* affinity and N-terminal domain binds
faster than C-terminal lobe. Ca®* binds to both pairs of EF- hand in
a cooperative manner. Upon binding to Ca?* ions, it undergoes a
conformational change which opens several hydrophobic patches
that facilitates its binding to several different downstream binding
proteins (more than 100) [11-12]. This Ca* ions binding is readi-
ly reversed by chelation of Ca®* ions with a chelating agent, EDTA.
The flexible linker helix helps to wrap the CaM around the target
binding protein. Many other binding mechanisms are also known
[2]. Furthermore, downstream binding protein alters the binding
affinity of CaM towards Ca** ions.

CaM binds up to vast number of downstream proteins, includ-
ing enzymes that play important role in regulation of cellular pro-
cesses like smooth muscle contraction, lipids metabolism and cell
proliferation [3,5,6]. In this research article, we will discuss the
role of this extraordinary, conserved CaM protein in contractility of
muscles and in long term potentiation (LTP). CaM dependent pro-
tein kinases have specific sequences that bind to the calmodulin.
These specific sequences are known as calmodulin binding regions.
The first calmodulin binding domain was identified and sequenced
in 1985 in Kreb’s laboratory with a collaboration effort of research-
ers at University of Washington in the structure of rabbit skeletal
muscle MLCK [13].

Discussion

One of the most important steps in the contraction of smooth
muscles is phosphorylation of the light chain of the myosin. This
phosphorylation is done by Ca* -calmodulin dependent myosin
light chain kinase (MLCK) [14]. This MLCK becomes stimulated
when a calcium bound calmodulin is attached to it. Contractility of
smooth muscle is dependent on the presence of Ca* and its bind-
ing to the calmodulin and activation of Myosin light chain kinase
(MLCK) [14].

In the central nervous system (CNS), changes in the volume set-
tings of the synapses that cause memory formation are initiated by
pulses of calcium ions rising through NMDA glutamate receptors
in post synaptic spines. Potentiation or depression of synapse is
determined by the difference in the size and duration of the pulse
of the calcium. Ca?* -calmodulin -dependent protein kinase II (CaM
kinase II) is involved in the neuronal signaling that underlies the
learning and memory information [15]. CaM kinase II is a dodeca-
meric oligomer that phosphorylates a wide number of substrates
to regulate calcium mediated changes in the cellular function. CaM
kinase is activated by the calcium bound calmodulin. When CaM
binds to a subunit of CaM kinase, it activates its kinase activity that
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initiates the phosphorylation of the other proteins. CaM kinase Il is
also important for calcium homeostasis.
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