
Kinases and phosphatases are enzymes which, respectively, add and remove a phosphate 
group to proteins. These two processes, i.e. phosphorylation and dephosphorylation of 
proteins, are common mechanisms of activation and deactivation which regulate many 
cellular processes. Both mechanisms have been usually described in well mixed 
environments by the Goldbeter-Koshland kinetics. Such mechanisms is based in two 
coupled Michaelis-Menten processes, and produces a biochemical switch. If the medium is 
not well mixed, both reactions may occur in different regions of the cell (e.g. membrane 
and cytoplasm), and the spatial aspects of the processes may modify significantly the 
properties of the biochemical switch and produce the formation of patterns inside the cell. 
An example of such dynamics is the phosphorylation of MARCKS proteins at the membrane 
of the cells and its dephosphorylation in the cytosol.
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