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changes in the subcellular localization of ERKs in resting and stimu-
lated cells. We found that elevated calcium concentrations prevent 
the nuclear translocation of ERKs upon stimulation, whereas reduced 
calcium accelerates this translocation. We further demonstrated that 
this effect might be mediated by increased binding affinity of ERK2 to 
the nuclear pore protein NUP153, which may block the penetration 
of ERKs through the nuclear pores. These results raised the possibility 
that calcium also participates in the localization-mediated regulation 
of ERK-dependent targets. Indeed, this possibility was supported by 
our findings that the ligand LPA, which significantly elevates calcium 
concentrations, primarily induces activation of the cytoplasmic ERK 
substrate RSK, but not the nuclear substrate Elk1. This preferential 
activation of RSK was inhibited by calcium chelation, while EGF 
that induces a very small elevation of calcium concentration, mainly 
activated Elk1 in a calcium-independent manner.

In summary, we established that besides the ability of calcium 
to activate, and in some cases inhibit, the ERK cascade, it may also 
participate in the regulationof the protein-protein interactions, and 
therefore, also the subcellular localization of ERKs. This, in turn, 
may modify the repertoire and localization of ERKs’ substrates under 
varying conditions, and in this way, the changes of calcium concen-
trations may play an important role in the determination of signaling 
specificity of the cascade and its functional outcomes.

Figure 1. Schematic representation of the mechanisms by which calcium 
affects the ERK cascade. For more details see text.
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