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Patterning and spatial organisation is abundant in nature.  In the 1950’s, Alan Turing 
discovered a set of non-linear reaction-diffusion equations that would sustain a dynamic 
spatiotemporal pattern under far from equilibrium conditions.  Early successes of this 
formalism were in the fields of patterning in embryogenesis and organismal development.  
Recently, a system of proteins called the Min proteins were discovered to spontaneously 
produce intracellular patterning that is involved in organising bacterial cell division.  This 
system comprises a slow ATPase that binds to membranes in an ATP-dependent manner 
and an ATPase activator which binds to the ATPase and evicts it from the membrane.  These 
two proteins will spontaneously form a spatiotemporal pattern on a membrane in the 
presence of ATP.  This pattern, like all Turing patterns, is solely determined by the shape of 
the bounding cell membrane.  This makes the pattern dynamic as it responds to changes in 
cell shape.  More recently, we have found evidence for other Turing patterning systems in 
pleomorphic archaea where cells can adopt unusual shapes such as triangles and squares.  
We have now turned our attention to neuronal polarity, which appears to be dynamically 
controlled during neurogenesis and neuronal growth.  Is there evidence for an underlying 
Turing patterning system that defines neuronal polarity and maintains protein localisation 
to either the axon or the somatodendritic compartment?  Initial observations indicate that 
the distribution of some neuron proteins follows the pattern predicted by Turing system.  
We are exploring whether the axonal initial segment is initially positioned by a Turing 
system.  

 
 


