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13. Conclusion

Frequency modulated Ca2+ oscillations represent a highly diverse
signaling system that can regulate numerous processes in many differ-
ent cell types. The cell is equipped with frequency decoding molecules
that can translate oscillatory Ca2+ signals and activate specific cellular
programs. As shown in this review article, these frequency decoding
molecules exhibit different dependencies on frequency and duration.
Intriguingly, when the different FM decoders' active frequency-
interval is plotted on a logarithmic scale little overlap is shown
(Fig. 2), suggesting their specific roles in the cell. Notably, decoders of
high frequency signals (e.g. CaMKII) only involve a single or a few enzy-
matic steps, whereas decoders of low frequency signals (e.g. NF-κB) in-
volve both enzymatic steps and translocation. Unique expression
profiles of these frequency decoding molecules enable different cell
types to respond differently to the same treatment. To obtain a
complete picture of this intricate decoding system, the total signaling
network consisting of kinases, phosphatases and transcription factors
needs to be assayed in large-scale screens. With the rapid development
of live cell imaging, bio-probes, protein analysis and gene sequencing,
we will soon be able to comprehend the basics of frequency decoding
of Ca2+ oscillations.
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