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    Abstract
Although chromosomal duplications are often deleterious, in some cases they enhance cells’ abilities to tolerate specific genetic or environmental challenges. Identifying the genes that cause particular chromosomal duplications to confer these conditionally beneficial effects can improve our understanding of the genetic and molecular mechanisms that enable certain aneuploidies to persist in cell populations and contribute to disease and evolution. Here, we perform a screen for spontaneous mutations that improve the tolerance of haploid Saccharomyces cerevisiae to hydrogen peroxide. Chromosome IV duplication is the most frequent mutation, as well as the only change in chromosomal copy number, seen in the screen. Using a genetic mapping strategy that involves systematically deleting segments of a duplicated chromosome, we show that the Chromosome IV duplication’s effect is largely due to the generation of a second copy of the stress-inducible cytoplasmic thioredoxin peroxidase TSA2. This finding is consistent with a growing literature indicating that the conditionally beneficial effects of chromosomal duplications tend to reflect the contributions of small numbers of genes that enhance tolerance to specific stresses when their copy number is increased.
Article summary Changes in karyotype play an important role in evolution and health. Although these aneuploidization events are usually deleterious, in some instances they show conditionally beneficial effects by enabling cells to tolerate specific mutations or environmental stresses. The mechanisms underlying these protective effects of aneuploidization are not fully understood. To provide insights into this problem, we identify and characterize a conditionally beneficial chromosomal duplication that makes haploid yeast more tolerant to oxidative stress. We determine that the effect of the chromosomal duplication on oxidative stress tolerance is largely explained by duplication of a single stress-inducible gene.


Footnotes
	Database reference numbers: All sequence data is available through the Sequence Read Archive under Bioproject number PRJNA338809, study accession number SRP081591, and sample accession numbers SRX2018688 through SRX2018727 and SRX2037407 through SRX2037410.
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