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            Abstract
The self-templating conformations of yeast prion proteins act as epigenetic elements of inheritance. Yeast prions might provide a mechanism for generating heritable phenotypic diversity that promotes survival in fluctuating environments and the evolution of new traits. However, this hypothesis is highly controversial. Prions that create new traits have not been found in wild strains, leading to the perception that they are rare â€˜diseasesâ€™ of laboratory cultivation. Here we biochemically test approximately 700 wild strains of Saccharomyces for [PSI+] or [MOT3+], and find these prions in many. They conferred diverse phenotypes that were frequently beneficial under selective conditions. Simple meiotic re-assortment of the variation harboured within a strain readily fixed one such trait, making it robust and prion-independent. Finally, we genetically screened for unknown prion elements. Fully one-third of wild strains harboured them. These, too, created diverse, often beneficial phenotypes. Thus, prions broadly govern heritable traits in nature, in a manner that could profoundly expand adaptive opportunities.
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                    Figure 1: 
                        Identification and verification of prions in wild yeast.
                      


Figure 2: 
                        Prion-contingent phenotypes of [
                        PSI
                        +
                        ] isolates.
                      


Figure 3: 
                        Genetic assimilation of the [
                        PSI
                        +
                        ]-dependent adhesive phenotype in meiotic progeny of UCD978.
                      


Figure 4: 
                        Prions of the cell wall-remodelling transcription factor, Mot3, have diverse phenotypic consequences in wild strains.
                      


Figure 5: 
                        The curable Hsp104-dependent epigenetic elements in wild yeast can be cytoplasmically transferred.
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        Editorial Summary
Natural prions give yeasts the edge
It has been suggested that prions â€” proteins that undergo transmissible conformation changes â€” serve as elements of inheritance and evolutionary 'facilitators' in yeast, but many still consider fungal prions to be rare laboratory 'diseases'. Now Susan Lindquist and colleagues have screened 700 yeast strains collected from the wild and found 'natural' prions in one-third of them. They also show that many of these natural prions endow their hosts with traits that are either directly beneficial in specific culture conditions or provide favourable ground for further, DNA-based traits to evolve.
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