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Ames, Lin,and Ikurain “Molecular structures
and target recognition of neuronal calcium
sensor proteins” describe the wide range of
functions performed by the neuronal cal-
cium sensor proteins in various nervous tis-
sues. These NCS proteins are closely related
in amino acid sequence and comprise 1 of
over 70 subfamilies of proteins that contain
2-12 EF-hands. The N-termini of the NCS’s

are myristoylated and in their apo-forms
this hydrophobic tail is discretely tucked
into a cavity that differs among recoverin,
NCS1, and GCAP1 — all of whose solutions
structures have been determined by nuclear
magnetic resonance spectroscopy. Ames et al.
conclude that “Ca* induced extrusion of the
myristoyl group exposes unique hydropho-
bic binding sites in each protein that in turn
interact with distinct target proteins.”

The calci-structures of seven NCS’s, two
with peptides from their respective targets
bound, clearly revealed that the calci-struc-
tures differ significantly from one another
and from their respective apo-structures.
Therein lie their specificities for diverse
targets within various cells of the nervous

system. The EF-hands 1, 2 and EF-hands 3,
4 retain their approximate canonical shapes
and relationships; however, the binding
cavities between the two pairs of EF-hands
vary to suit their chosen targets. These NCS
structures reveal how small differences in
amino sequences of close homologs can be
amplified to major changes in cell function.
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