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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
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a result, hybrid genomes maintained the S. cerevisiae genome, but reduced the S. kudriavzevii SoY3 ;_nj;twﬁan i: _. T
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physiological fermentative behavior between Saccharomyces species and their hybrids RFLP analysis: DNA extraction according to Querol et al. 1992. The procedure for PCR
showed that S. kudriavzevii is more cold-tolerant than S. cerevisiae, whereas good amplification and subsequent restriction analysis of 35 genes in hybrids is described in
fermentative characteristics such as glucose and ethanol tolerances are superior in the S. Gonzalez et al (2008).
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the peculiar advantageous physiological properties exhibited by hybrid strains. —

Genome rearrangements clustering analysis: Similarity indices of the shared chromosomal
rearrangement events were estimated and used to obtain a UPGMA dendrogram.

Results

Table 1. Rearrangement events: Summary of the different genome rearrangements present

. _ e “was. SPG16-91 E ia 1501 [N 12 1552 [N 7 [
in hybrids. DD: Doble dosage, CC:Chimerical chromosome (number refers to the type), CHR:
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WINE AAD16 Putative aryl-alcohol dehydrogenase with similarity to P. chrysosporium aryl-alcohol dehydrogenase 11011
Biological process 6487 protein amino acid N-linked glycosylation 36/42(85.7) 0.013 AAD6 Putative aryl-alcohol dehydrogenase with similarity to P. chrysosporium aryl-alcohol dehydrogenase, involved in the oxidative stress response 1
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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. Almost of hybrids maintain around 80% of genes coming from S. kudriavzevii parental (except CECT11002, 57% and AMH only 29%). All hybrids except AMH maintain a S. kudriavzevii mitochondrial genome.

Conclusions

- By using different techniques we were able to determine the genome composition of natural hybrid yeasts.

- At least four different events of hybridization 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. Lopes C. et al 2010 have shown that the RFLPs pattern of S. kudriavzevii isolated from Spain are close to the RFLPs alleles in hybrids coming from S. kudriavzevii parental that denotes that S. kudriavzevii from EU is the
parental of these hybrids.

- 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. It seems to be an evolutionary constriction to maintain genes of S. kudriavzevii when the mitochondrial genome is coming from S. kudraivzevii parental.
-Hybrids maintained S. kudriavzevii genes involved in stress response (pH, osmotic, oxidative, ethanol and low temperature stresses) and new studies show that almost of these proteins can formed PPls among themselves. The
qguestion is if these proteins can forme PPls among S. cerevisiae proteins in the hybrid organism.

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




