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Abstract
Adaptive evolution occurs by fixation of beneficial mutations. Therefore, adaptive evolution may be limited by the
generation of potentially beneficial mutations. In this case, species with large population size may have a higher
adaptive evolutionary rate because a large population generates a higher number of mutations per generation than a
small population. Then, we expect a positive correlation between population size and adaptive evolutionary rate.

Alternatively, environmental changes may be a single factor determining adaptive evolution. Species may generate
a sufficient number of mutations for adaptive evolution. Thus, whenever species experience selective pressure, this
species may be adaptively evolved by fixation of a new mutation.

In this presentation, I will show that in great apes population size is positively correlated with the rate of selective
sweeps[1], footprints of fixation of beneficial mutations, supporting that adaptive evolution is limited by the
available mutations. Simulations show that the existence of interference among beneficial mutations for the
fixation, and that the strength of this interference is positively correlated with the population size. Thus, the
adaptive evolutionary rate has a non-linear relationship with population sizes. These results demonstrate that the
interference among beneficial mutation plays an important role in determining the adaptive evolutionary rate,
particularly when population size is large.
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