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Turing structures in networks  
 

Researchers from the Department of Physical Chemistry of the Fritz 

Haber Institute of the Max Planck Society in Berlin and the Department 

of Physics of the Kyoto University have made an important step forward 

in the understanding of self-organization phenomena, extending 

theoretical analysis to the systems which represent complex networks. 

Their attention was focused on the behavior first predicted in 1952 by 

British mathematician Alan Turing and suggested by him to provide 

chemical basis for biological morphogenesis. They have reported their 

findings in an article appearing in Nature Physics.    

(Published online: 25 April 2010 | doi: 10.1038/NPHYS1651).  

 

 

It was Erwin Schrödinger who first noted in 1944 that self-organization should 

be a characteristic property of living matter. Biological systems are able to 

spontaneously build various ordered structures and maintain them as long as 

energy is being supplied. This is in contrast to equilibrium physical systems, 

which, according to the classical Second Law of Thermodynamics, tend to 

approach the state with the highest disorder. Self-organization phenomena are 

also observable in non-organic chemical and physical systems. Their extensive 

investigations for surface chemical reactions have been performed by the 

Nobel Prize laureate, Professor Gerhard Ertl, also affiliated with the Fritz 

Haber Institute. 

 

 

 

 

 

 

 

 

 

Turing patterns have been extensively studied by Hans Meinhard from the Max 

Planck Institute for Developmental Biology in Tübingen. However, only self-

organization properties in continuous media, where all reagents are free to 

diffuse, have been considered. Yet it is important to look at a broad class of 

systems where individual reactors or biological cells are diffusively coupled 

into a network. Here the authors have provided the first complete theoretical 

analysis of network Turing patterns and their dependence on the network 

architecture. Their results offer a novel perspective on self-organization 

phenomena in systems organized as complex networks. Potential applications 

include networks of coupled chemical nanoreactors, cellular networks of early 
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Figure: Turing patterns 

in a complex network. 
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biological morphogenesis, ecological metapopulations and synthetic 

ecosystems. 
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