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Introduction: Experimental evolution under se-
lection dates back to the dawn of modern genetics,
where it helped to shape our understanding of allele
and chromosome dynamics in populations under selec-
tion. Modern experimental evolution, coupled with
genomic analyses, is transforming our view of the
adaptive process and the mechanisms by which major
evolutionary transitions have occurred and are occur-
ring.1

Results and Discussion: Using whole genome se-
quencing and whole population sequencing in conjunc-
tion with detailed phenotypic analyses, we can now
directly probe into the mechanisms that allow microbes
to respond to environmental challenges, that control
the origin and fate of new genes™’, and that give rise to
genic interactions and pleiotropy™. We will discuss
recent insights into these phenomena afforded by ex-
periments in which we analyze the evolutionary pro-
cess in real time using Escherichia coli and Bakers
yeast.
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