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Microsatellite characterization of Saccharomyces cerevisiae strains reveals population structure linked to geographic and technological origins

Introduction

• Fermented beverages have a special place in our societies from the economical and cultural points of view.

• On most continents men have been using fermentation to produce local alcoholic beverages (rice wine and Sake, palm wine, wine, beer…).

• These technologies have spread throughout the world and the actual situation of Saccharomyces cerevisiae microflora is the result of natural, historical and technological effects.

Yeast and fermentations

• What is the importance of History and natural factors on yeast microflora?

• Can we differenciate S. cerevisiae strains issued from these fermentations ?

• How diverse are wine strains? (Few vineyards comparison).

The molecular biology Era Selection of loci : Tested strains

• Geographic origins :

• Technological origins :

• Vine and Wine origins:

-Africa, America, Asia, Australia, Europe Maximum number of alleles detected per strain 

Comparison of groups of strains

Obtained from the Fst genetic distance calculated between groups of strains. • Number detected alleles suggest different levels of ploidy according to the origin of the strains (bread, beer, wine...)

Conclusions

• Clustering of yeast strain according to their origins • A special cluster for wine strains which suggests a unique origin, that can be explained by the extension of wine making through history: that can be noticed in the most recent vineyards (USA, South Africa, ...)

• Genetic distances are partially correlated to geographic distances

• Occurrence of the same industrial strains in vineyards all over the world (in cellars and on grapes).

• The comparison of these strains shows the interest of a normalized system for S. cerevisiae characterization, reproducible and applicable to a high number of strains .

=> like microsatellite typing

Conclusions
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  Legras et al (2005), Int. J. Food Microbiol.Some loci are extremely polymorphic :=> enable us to differentiate close strains. Others are less => differentiate only more distant strains

-

  Various fermented beverages, cheese and bread -different ancient vine areas: Germany, Austria, Spain, Italy, France, Lebanon -or recent vine areas :United States, South Africa => Approximately 600 Strains have been characterized -Most of them were isolated from cellars yet some were from grapes (Montpellier, Klosterneuburg, Stellenbosch and Colmar )

  Klosterneuburg, Austria -Weinbau Institut, Geisenheim, Germany -University of Florence, Italy -University of Taragonne, Spain -National Brewery Institute, Japan -Stellenbosch University, South Africa -UC Davis, United States of America -Several private or public collections

conserved zones Locus Allele size min max Number of alleles Number of

  

	Microsatellites Repeated sequences from 2 to 6 bases : • (GT) n (GA) n (GC) n (AT) n ou (TAAA)n … • variable number of repeats SCAAT1 160 C11 179 C5 112 SCYOR267C 266 C4 226 YPL009C 231 C12 72 C8 97 C6 90 SCAAT3 117 • located between two genotypes (CAA) n (TAA) n ... 283 24 249 23 189 22 425 20 372 19 306 19 239 19 178 17 136 17 219 14 C3 93 193 13 for population structure analysis = > still a need for powerful and fast typing technique YKL172 107 146 11 • most often between genes SCAAT5 150 189 8 • present in all living organisms C9 87 108 8
	such as microsatellite typing (virus, bacteria, archeabacteria, eucaryotes)

• Enabled the development of new typing techniques -mDNA RFLP (Aigle et al., 1984; Querol et al. 1992 ) -pulsed field gel electrophoresis (Blondin et al. 1989) -interdelta PCR (Ness et al., 1993) -AFLP ( De barrios Lopes et al., 1999) • The three first techniques are not appropriate