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Evolution of new regulatory functions on
biophysically realistic fithess landscapes

Gene expression is controlled by networks of regulatory proteins
that interact specifically with external signals and DNA regulatory
sequences. These interactions force the network components to
coevolve so as to continually maintain function. Yet, existing
models of evolution mostly focus on isolated genetic elements. In
contrast, we study the essential process by which regulatory
networks grow: the duplication and subsequent specialization of
network components. We synthesize a biophysical model of
molecular interactions with the evolutionary framework to find the
conditions and pathways by which new regulatory functions
emerge. We show that specialization of new network components
is usually slow, but can be drastically accelerated in the presence
of regulatory crosstalk and mutations that promote promiscuous
interactions between network components.
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