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    Abstract
Characterization of the complex genomic architecture underlying quantitative traits can provide valuable insights into the study, conservation, and management of natural populations. This is particularly true for fitness-related traits such as body size and male ornamentation in mammals because as indicators of quality and health, these traits are often subject to sexual and artificial selective pressures. Here we performed high-depth whole genome re-sequencing on pools of individuals representing the phenotypic extremes in our study system for antler and body size in white-tailed deer (Odocoileus virginianus). Samples were selected from a database containing phenotypic data for 4,466 male white-tailed deer from Anticosti Island, Quebec, with four pools representing the extreme phenotypes for antler and body size in the population. Our results revealed a largely panmictic population (FST ∼ 0.01), but also detected diverged regions (FST > 0.11) between pools for both traits. These regions revealed genomic islands with signatures of positive selection and demographic expansion (negative Tajima’s D), and contained putative genes of small-to-moderate effect. Through qPCR analysis we genotyped an intron variant on gene SRP54 that is a potential QTL for antler size, and propose two missense variants on the MYADM and SPATA31E1 genes known to influence body size in mammals and reproductive success as potential QTL. This study revealed the polygenic nature of both antler morphology and body size in white-tailed deer and identified target loci for additional analyses.
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