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Abstract

A major goal of evolutionary genetics is to decipher the mechanisms of adaptation to diverse environments. Here, we used 154 whole-
genome sequences from wild-caught house mice to perform genome-wide scans for selection. These samples span three core house
mice subspecies (Mus musculus domesticus, M. m. castaneus, M. m. musculus) and the outgroup taxon, M. spretus, and include
organisms inhabiting diverse ecological environments. We employ multiple established population genetic methods and conservative
statistical thresholds to spotlight 71 loci in M. m. domesticus, 52 in M. m. castaneus, 48 in M. m. musculus, and 50 in M. spretus that
are evolving non-neutrally. Included among these loci are well-established targets of positive selection among mammals, including
olfactory receptors, genes involved in reproduction, and Epasl, which has been previously implicated in physiological adaptation to
hypoxic environments. Several loci are also evolving via different evolutionary selection regime in different subspecies, including Pkd?2,
Hbb-bh2, Pri2c3, Cntnap2, Lrrc25, and Susd6. Our analyses also underscore a key role for balancing selection in the maintenance of
genetic diversity at several genes, including Cwc22, Zswim?2 and Fam1/71b. Taken together, our findings comprise a catalog of putative

signals of positive and balancing selection in a powerful biomedical model system poised for facile discovery of the genetic and
underlying physiological mechanisms of adaptation in the wild.
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