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    Abstract
Studying the effect of temperature on fertility is particularly important in the light of ongoing climate change. We need to know if organisms can adapt to higher temperatures and, if so, what are the evolutionary mechanisms behind such adaptation. Such studies have been hampered by the lack different populations of sufficient sizes with which to relate the phenotype of temperature tolerance to the underlying genotypes. Here, we examined temperature adaptation in populations of the nematode Pristionchus pacificus, in which individual strains are able to successfully reproduce at 30°C. Analysis of the frequency of heat tolerant strains in different temperature zones on La Réunion supports that this trait is subject to natural selection. Reconstruction of ancestral states along the phylogeny of highly differentiated P. pacificus clades suggests that heat tolerance evolved multiple times independently. This is further supported by genome wide association studies showing that heat tolerance is a polygenic trait and that different loci are used by individual P. pacificus clades to develop heat tolerance. More precisely, analysis of allele frequencies indicated that most genetic markers that are associated with heat tolerance are only polymorphic in individual clades. While in some P. pacificus clades, parallel evolution of heat tolerance can be explained by ancestral polymorphism or by gene flow across clades, we observe at least one clearly distinct and independent scenario where heat tolerance emerged by de novo mutation. Thus, temperature tolerance evolved at least two times independently in the evolutionary history of this species. Our data suggest that studies of wild populations of P. pacificus will reveal distinct cellular mechanisms driving temperature adaptation.

	Abbreviations
	Htt
	high temperature tolerant
	GWAS
	genome wide association study
	Aav
	Anova analysis of variance
	GE
	Grand Etang
	SB
	Saint Benoit
	SNPs
	single nucleotide polymorphisms
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