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The accumulation of mutations in a population can be used to infer evidence of natural selection, but variation in the local rate at which these mutations occur and accumulate needs to be understood to effectively utilize this information. We have examined the frequency of simple nucleotide polymorphisms (SNPs) in the genome sequences of multiple individuals of European, Asian and African descent. The SNP density varies considerably across each genome, and hot spots for variants in one individual tend to be hot spots for all individuals. Current work includes a search for genomic features that contribute to the local variation in mutation rates.

One method for identifying DNA segments that deviate significantly from neutral expectation, and thus may be under natural selection, is to examine the ratio of numbers of polymorphic sites (within a species) to divergent sites between closely related species. Positive selection should lead to an excess of divergence, whereas negative selection should lead to an excess of polymorphism. As first developed by McDonald and Kreitman, the local variation in mutation rates was accomodated by comparing a test class (nonsynonymous sites in protein-coding regions) to a neutral class (synonymous sites). We have expanded this approach to noncoding DNA by using repeats ancestral to hominoids as a neutral model, and running the test in 10 kb windows across the human genome to find evidence of recent selection. A total of 12.5 million SNPs from sequenced personal genomes provide the polymorphism counts, with divergence determined with respect to either chimp or orangutan. The noncoding windows significantly deviating from neutrality provide candidates for recent selection and a novel set of putatively functional regions across the human genome.
