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Synthetic Hybrids Combine Genomes of Six Yeast Species
The multi-species hybrids increase genetic diversity for studying useful traits and potential mechanisms of genome evolution.  
Image caption:
Microscope images of Saccharomyces cerevisiae yeast (panel B) and the new six species hybrid (panel A). The size of the new hybrids increased compared to the parents. Bars indicate the scale defined by µm. Image courtesy of Amanda Hulfachor, David Peris, and Kaitlin Fisher.
The Science
Researchers at the Great Lakes Bioenergy Research Center developed an iterative method of Hybrid Production (iHyPr) in yeasts that allows the genomes of up to six different species to be combined into a single strain. Hybrids initially grew slowly but rapidly regained fitness and adapted, even as they retained traits from multiple species. This method was used to successfully combine xylose utilization from a biofuel strain of Saccharomyces cerevisiae with cold tolerance, a trait critical for the production of many fermented beverages.  
The Impact
iHyPr is a powerful addition to the yeast synthetic biology toolkit that can be used to generate and select for genome diversity, while combining industrially relevant traits from multiple parents. Moreover, the approach can be used to study potential mechanisms of species development and evolution.
Summary
Polyploidy, or multiple copies of a cell’s genome, is a commonly occurring source of natural genetic diversity. Allopolyploidy, or chromosomal variation from multiple species obtained through hybridization, facilitates differentiation and adaptation to new environments, but the tools to test its limits are lacking. Researchers developed a method to combine the genomes of multiple yeast species, termed iHyPr, as a means to tap into the rich diversity of natural isolates and create new strains with desirable traits. When making synthetic hybrids, chromosomal instability and cell size increased dramatically as additional copies of the genome were added, but the method enabled construction of synthetic hybrids from at least six species. Growth of the hybrid species was initially slow, but the strains rapidly regained fitness and adapted, yet retained traits from multiple species. In addition to combining diverse traits whose genetic basis may be uncharacterized, iHyPr can also provide insight into mechanisms of polyploidy, genome stability, and chromosome segregation. 
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