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Evolution of Molecular Networks

How do complex molecular systems evolve? Which types of genes are gained and
lost in response to environmental changes? How are such new genes integrated into
the regulatory circuits of an organism? Horizontal gene transfer among bacteria
provides a rich data source for the study of these phenomena. We found that genes
gained or lost by the metabolic network of E. coli act mostly at the cell’s interface to
the environment, and are generally environment specific. Constraining evolution to
gene losses, as has happened in endosymbionts, even allows the model-based
prediction of evolutionary outcomes. While newly added components need to be
active immediately to provide selective advantages, their regulatory fine-tuning
proceeds surprisingly slowly, often spanning millions of years.
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