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Detecting Natural Selection at the DNA Level
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Abstract In the 1960s the neutral theory proposed by Kimura caused an unprecedented challenge to the classical
Darwin’s theory of natural selection. However recent advances in evolutionary genetics have provided a great deal of evi-
dence on the role played by natural selection at the DNA level. These progresses have been stemmed from the appearance
of enormous DNA sequence data of populations and genomes as well as the development of theoretical population genetics .
There are mainly two kinds of approaches to detect selection at the DNA level intraspecific polymorphism tests and inter-
specific divergence tests. The former one is represented by Tajima’s 1989 D test while the latter one is based on the
principle that the intraspecific polymorphism should be consistent with the interspecific divergence under neutrality. These
methods are usually called’ neutrality tests” because the neutrality hypothesis is taken as the null hypothesis in the tests.
They are important tools not only in solving the basic theoretical questions in evolutionary biology but also in interpreting
data and results obtained in the studies of human genetics and bioinformatics. In this paper we shall review the progress-
es in detecting natural selection at the DNA sequence level and introduce the basis and application of several widely used

tests.
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Table 1 Number of replacement and synonymous substitutions for fixed differences
between species and polymorphisms within species

Fixed site Polymorphic site
Replacement 7 2
Synonymous 17 42

McDonald & Kreitman 1991
From McDonald & Kreitman 1991 .
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