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    Abstract
Changes in transcriptional regulation are thought to be a major contributor to the evolution of phenotypic traits. We developed a new method to identify DNase I Hypersensitive (DHS) sites with differential chromatin accessibility between species. Our method replaces threshold-based multiple pairwise comparisons with a single quantitative test, which detects subtle differences while scaling well to multiple taxa. We applied this method to DHS sites in fibroblast cells from five primates (human, chimpanzee, gorilla, orangutan, and rhesus macaque). We identified approximately 90,000 DHS sites, of which 59% are non differential between species, 27% are differential and likely due to a single evolutionary change, and 14% are differential due to multiple evolutionary changes. We found that using closely related species in our analyses allows us to distinguish between accessibility changes that are specific to a single species and those that have experienced multiple changes in chromatin accessibility during primate evolution. The non differential sites are enriched for nucleotide conservation, while the species-specific changes are enriched for positive selection. Differential DHS sites with decreased chromatin accessibility relative to rhesus macaque occur more commonly in proximal regulatory elements, while those with increased chromatin accessibility relative to rhesus macaque occur more commonly in distal regulatory elements. Differential DHS sites overlapping proximal regulatory elements display less cell-type specificity than those overlapping distal regulatory elements. Taken together, these results identify several classes of chromatin accessibility, each with distinct characteristics of selection, genomic location, and cell-type specificity.
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