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ABSTRACT Reliable identification of genes underlying genomic signatures of natural selection
is a necessary component of understanding adaptation to local conditions and provides critical
information for assessing population resilience. To identify and determine the geographic
distribution of adaptively differentiated Dall’s sheep (Ovis dalli) populations throughout their
range, we used next-generation sequencing to develop DNA markers in candidate adaptive genes
to test for patterns of selection at the molecular, population, and landscape levels. Using an exon
capture re-sequencing approach, we discovered single nucleotide polymorphisms (SNPs) in
>3,000 genes and refined the set of candidate adaptive genes to develop a SNP-chip panel for
genes associated with known immunological, metabolic, and growth functions in ovids. We then
applied this panel to genotype 87 Dall’s sheep from 11 sampling locations across Alaska and the
Yukon Territory. We detected a total of 12 outlier loci potentially under selection using multiple
corroborating computational approaches. We additionally identified 8 SNPs that were
significantly associated with precipitation and temperature environmental variables, as well as
latitude and longitude, suggesting local environmental adaptation and natural selection. We
identified 4 distinct groups at the broad subspecies geographic range based on putatively neutral
SNPs that largely aligned with major mountain ranges (pairwise Fst = 0.159-0.264). When
comparing the patterns of differentiation and variation between neutral and adaptive genetic
structure by including adaptive loci, we detected additional genetic sub-structuring in the
northwestern and central portions of the Dall’s sheep range. Characterizing local adaptations and
adaptive gene distributions from novel genetic techniques will facilitate investigation of the
influence of environmental variation on local adaptation of a northern alpine ungulate throughout
its range.

Biennial Symposium of the Northern Wild Sheep and Goat Council 19:3; 2014

KEY WORDS adaptive variation, Alaska, Dall’s sheep, landscape genomics, next-generation
sequencing, Ovis dalli, Yukon Territory.

' E-mail: gretchen.roffler@umconnect.umt.edu



	w_corrected_intro
	FINAL_INTRO
	00_Wild Sheep Goat Council Proceedings_FULL 
	Half Cover
	00_Wild Sheep Goat Council Proceedings_FULL 
	Front Cover bw edits (1)
	00_Wild Sheep Goat Council Proceedings_FULL 
	19_Bienn_Symp_North_Wild_Sheep_Goat_Council_FINAL
	19_Bienn_Symp_North_Wild_Sheep_Goat_Council_FINAL
	Intro
	Intro Table
	00 bw NWSGC_FinalCopy_Recovered_10_04
	Factors Predicting Success of Mountain Goat Reintroductions
	Long-distance Movement of the Granby Ram Through Colorado and Wyoming 
	Managing and Harvesting Mountain Goats for Traditional Purposes by Indigenous User Groups_FINALWOUTPageNumbers
	Multi-elements, Radionuclides and Persistent Organics in Tissues of Mountain Goats in Northwest Territories 
	Observational Description of Alpine Ungulate Use at Mineral Licks in Southwest Alberta, Canada
	Sighting Probability and Survival in Two Colorado Bighorn Sheep Herds 

	00 bw NWSGC_FinalCopy_Recovered_10_04

	00 bw NWSGC_FinalCopy_Recovered_10_04




	00 bw NWSGC_FinalCopy_Recovered_10_04
	Factors Predicting Success of Mountain Goat Reintroductions
	Long-distance Movement of the Granby Ram Through Colorado and Wyoming 
	Managing and Harvesting Mountain Goats for Traditional Purposes by Indigenous User Groups_FINALWOUTPageNumbers
	Multi-elements, Radionuclides and Persistent Organics in Tissues of Mountain Goats in Northwest Territories 
	Observational Description of Alpine Ungulate Use at Mineral Licks in Southwest Alberta, Canada
	Sighting Probability and Survival in Two Colorado Bighorn Sheep Herds 



