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A generalised structural and dynamical
model of allosteric proteins

The phenomenon of allosteric interactions is ubiquitously present in proteins and
therefore raises important questions of the fundamental nature of the underlying
mechanisms. In my recent work | attempted to address this topic by establishing a
generalized structural model of an allosteric system. To this end elastic-network
structures which, as the principal element of allostery, encode pronounced coupling
among two remote binding sites were designed in silico through evolutionary
optimization. | will first explain how a strategy of iterative evolution was developed and
applied to stepwise improve, starting from a random elastic network, the allosteric
response in the emerging structures. In the designed structures allosteric
communication is then analyzed in terms of the propagation of strain and its spatial
distribution is used to identify pathways through which remote interactions are
established. Moreover, the effect of mutations is demonstrated and robustness of
allosteric performance in the designed structures examined. As it turned out, the
designed structures of allosteric systems provide realistic counterparts of real
allosteric proteins, showing similar dynamics features: i) the structures contain clusters
of rigid parts connected by flexible linkers; ii) allosteric communication is established
through a set of residues which constitute allosteric pathways; iii) critical mutations can
knockout allostery completely. Hence, the obtained structures may serve as a toy
models of complex allosteric structures, such as proteins.
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