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Introduction

Material & Methods

The application of molecular characterization methods demonstrated that several beer and
wine Saccharomyces strains contain genomes composed of different fractions originating from
two o more Saccharomyces species (interespecific hybrids). Hybrids between S. cerevisiae and
S. kudriavzevii have been found in wine and beer fermentations.

A previous genome characterisation in Swiss wine hybrids, by a combination of RFLP analysis
of 35 gene regions, aCGH analysis, ploidy estimation and gene dose determination, indicated
that, after hybridization, the hybrid genome underwent extensive chromosomal
rearrangements, including chromosome losses and generation of chimerical chromosomes. As
a result, hybrid genomes maintained the S. cerevisiae genome, but reduced the S. kudriavzevii
fraction. The role of the S. kudriavzevii genome in the hybrids is unclear. Comparative
physiological fermentative behavior between Saccharomyces species and their hybrids
showed that S. kudriavzevii is more cold-tolerant than S. cerevisiae, whereas good
fermentative characteristics such as glucose and ethanol tolerances are superior in the S.
cerevisiae strains.

In this study new natural S. cerevisiae x S. kudriavzevii hybrids isolated from different wine and
beer fermentations in Europe, South Africa, Australia and Germany are analysed by RFLPs and
aCGH. The determination of their genomic structure allowed us to determine their origins and
evolution. Also the analysis of the loss and preservation of gene sets coming from the parental
S. cerevisiae and S. kudriavzevii genomes, will help us to elucidate the their contributions to
the peculiar advantageous physiological properties exhibited by hybrid strains
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RFLP analysis: DNA extraction according to Querol et al. 1992. The procedure for PCR
amplification and subsequent restriction analysis of 35 genes in hybrids is described in

Gonzalez et al (2008).
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Genome rearrangements clustering analysis: Similarity indices of the shared chromosomal
rearrangement events were estimated and used to obtain a UPGMA dendrogram.

Results
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Genome compositions of hybrids. The S. cerevisiae fractions of the hybrid genomes are depicted in black, and the S. kudriavzevii fractions in white. Grey bars correspond to S. bayanus regions present in the AMH hybrid genome. Wine and brewing hybrids are labelled in purple and orange,

respectively.

Conclusions

- By using different techniques we were able to determine the genome composition of natural hybrid yeasts. AMH resulted to be a triple hybrid containing genome fractions from S. bayanus, S. cerevisiae and S. kudriavzevii.
- At least four different events of recombination gave place to the different hybrids under analysis. Two brewing hybrids isolated from Belgian Trappist beers (CECT11003 and CECT11004) are very similar to Swiss wine hybrids.
- Chimerical chromosomes were generated by recombination between homeologous chromosomes at conserved regions such as ARS sequences, Ty elements, Y’ elements, rRNA coding regions, and conserved coding genes.
- Some of these rearrangements are common to hybrids originated by different hybridization events, suggesting the presence of recombination hot spots.
- Hybrid strains share the absence of S. cerevisiae genes wine strains like RM11-1a, EC1118 and other S. cerevisiae studied by Carreto et al. 2008. These results indicate that S. cerevisiae parental strain of hybrids was a wine S.

cerevisiae.

- S. cerevisiae x S. kudriavzevii hybrids maintained most of the S. cerevisiae genome fraction, the only genes absent with respect to the reference laboratory strain S288c are also absent in several wine and vinyard S.
cerevisiae strains, such as RM11-1a, EC1118, AWRI1631. However, some hybrids lost several chromosomes or large chormosome regions from S. kudriavzevii. The most extreme case is strain AMH, which maintained only 3

complete S. kudriavzevii chromosomes and 3 regions in chimerical chromosomes.

-Hybrids maintained S. kudriavzevii genes involved in stress response (pH, osmotic, oxidative, ethanol and low temperature stresses).

Hybridization between yeast species is a common event and its consequences are the generation of strains
better adapted to fluctuating environmental conditions, as those present in biotechnological processes




