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IntroductionIntroduction
۩ Saccharomyces cerevisiae is the most well known eukaryotic model,

mankind's oldest domesticated organism and the world's premiermankind s oldest domesticated organism and the world s premier
commercial microorganism for biotechnological applications

۩ Genetic/genomic studies are traditionally carried out with a few laboratory۩ Genetic/genomic studies are traditionally carried out with a few laboratory
strains and natural isolates are still poorly investigated

۩۩ With the advent of molecular typing methods, genetic variability and
relatedness among natural isolates of S. cerevisiae can be established, and
linked to phenotypic characteristics

۩ Bridging the genotype-to-phenotype gap using bioinformatics approaches
will become very important for the industrial scale production for
biotechnologically valuable products
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ObjectivesObjectivesObjectivesObjectives

To compose and systematize a Saccharomyces cerevisiae strain
collection including genetic profiles from multiple molecular typing

th d d h t i i f timethods and phenotypic information

To investigate genetic relatedness among natural populations

To compare genetic and phenotypic variation using bioinformatics
approaches as a basis for future analysis to estimate a strain'spp y
biotechnological potential
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Biogeographical largeBiogeographical large--scale survey scale survey ––
Saccharomyces cerevisiaeSaccharomyces cerevisiae Wine Yeast CollectionWine Yeast Collection

MinhoMinho
LanguedocLanguedoc

MinhoMinho

LanguedocLanguedocMinhoMinho TotalTotal

20012001--200320032001 2001 –– 2006 2006 

440440100100340340S. cerevisiaeS. cerevisiae strains strains 
(unique genetic profiles)(unique genetic profiles)

638063802160216025202520Number of isolatesNumber of isolates

00( q g p )( q g p )
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Molecular methods for Molecular methods for S. cerevisiaeS. cerevisiae strain characterizationstrain characterization

Mitochondrial DNA 
restriction analysis 

(mtDNA RFLP)

PCR based PCR based --Interdelta Interdelta 
sequence amplification sequence amplification 

Electrophoretic karyotyping Electrophoretic karyotyping 
(PFGE)(PFGE)

(mtDNA RFLP)

(Querol (Querol et alet al  1992;  1992; (Querol (Querol et al.et al., 1992; , 1992; 
Lopez Lopez et al.et al., 2001), 2001)

(Ness (Ness et al.et al., 1993), 1993)
(Legras (Legras et alet al., 2003)., 2003)

(Carle and Olson., 1995; (Carle and Olson., 1995; 
Blondin and Vezinhet, 1988)Blondin and Vezinhet, 1988)

Microsatellite analysisMicrosatellite analysis

AAT5AAT5

AAT3AAT3 AAT2AAT2

yy

AAT1AAT1

AAT6AAT6

AAT4AAT4
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Molecular methods for Molecular methods for S. cerevisiaeS. cerevisiae strain characterizationstrain characterization

Microsatellite analysisMicrosatellite analysis
AAT5AAT5

AAT3AAT3 AAT2AAT2

AAT1AAT1

AAT6AAT6

AAT4AAT4

MicrosatelliteMicrosatellite ChromosomeChromosome Position/ORFPosition/ORF RepeatRepeat NNºº of allelesof alleles Ref.Ref.

ScAAT1ScAAT1 XIIIXIII 86 90186 901 87 12987 129 ATTATT 2929

PP

ScAAT1ScAAT1 XIIIXIII 86 901 86 901 –– 87 12987 129 ATTATT 2929

PPéérez and  G
al

rez and  G
al

2001
2001

ScAAT2ScAAT2 IIII YBL084cYBL084c ATTATT 1818
ScAAT3ScAAT3 IVIV YDR160wYDR160w ATTATT 1919
ScAAT4ScAAT4 VIIVII 431 334 431 334 –– 431 637431 637 ATTATT 1717

llego
llego, , 

ScAAT5ScAAT5 XVIXVI 897 028 897 028 -- 897 259897 259 TAATAA 66
ScAAT6ScAAT6 IXIX 105 661 105 661 –– 105 926105 926 TAATAA 1010
YPL009YPL009 XVXV YOR156cYOR156c TAATAA 1313 Legr

Legr22

SCYOR267CSCYOR267C XVXV YOR267cYOR267c TGTTGT 1212 ras et al., 
ras et al., 
2005
2005

C4C4 XVXV 110 701110 701--110 935110 935 TAA+TAGTAA+TAG 99

C5C5 VIVI 210250210250--210414210414 GTGT 1919

C11C11 XX 518870518870--519072519072 GTGT 1818
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The BIONUMERICS software for databasing and cluster analysis The BIONUMERICS software for databasing and cluster analysis 

Porto, 15/16 Junho 2007Porto, 15/16 Junho 2007



The BIONUMERICS software for databasing and cluster analysis The BIONUMERICS software for databasing and cluster analysis 
Entries fromEntries fromEntries from Entries from 
multiple multiple 
fingerprint and fingerprint and 
character typescharacter types

Binary/numericalBinary/numericalBinary/numerical Binary/numerical 
value experiment value experiment 
file(s)file(s)

Approaches with Approaches with 
//single/multiple single/multiple 

(polyphasic) (polyphasic) 
fingerprint and fingerprint and 
character typescharacter types
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Genetic similarities based on microsatellite data Genetic similarities based on microsatellite data 

Analysis of individual strainsAnalysis of individual strains

What are the genetic differences among What are the genetic differences among 
strains from distinct geographical strains from distinct geographical 
regions?regions?regions?regions?

Correlation between geographic Correlation between geographic 
distance and genetic similaritydistance and genetic similarity ??distance and genetic similaritydistance and genetic similarity ??
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Genetic similarities based on microsatellite data Genetic similarities based on microsatellite data 
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Genetic similarities based on microsatellite data Genetic similarities based on microsatellite data 
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Schuller and Casal, 2007
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Comparison between genetic and phenotypic variability Comparison between genetic and phenotypic variability 

Neural networks (SOM)Neural networks (SOM)

340340 4747

Selection of a genetically most Selection of a genetically most 
diverse set of strainsdiverse set of strains
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APIAPI ZYM analysisZYM analysis Microsatellite analysisMicrosatellite analysis
Comparison between genetic and phenotypic variability Comparison between genetic and phenotypic variability 

APIAPI--ZYM analysisZYM analysis Microsatellite analysisMicrosatellite analysis

PPPearson correlation Pearson correlation

CC

AA
PPPearson correlation

UPGMA clustering
R=0,80

Pearson correlation
UPGMA clustering

R=0,64
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Ongoing work and future perspectivesOngoing work and future perspectives

╟╟ I l dI l d ddi i lddi i l h ih i dd i hi h bi h l i lbi h l i l╟╟ IncludeInclude additionaladditional phenotypicphenotypic datadata withwith biotechnologicalbiotechnological
relevancerelevance (for(for exampleexample winewine making),making), usingusing mostmost objectiveobjective
phenotypingphenotyping approachesapproaches

╟╟ ExpandExpand computationalcomputational methodsmethods (artificial(artificial intelligence)intelligence) inin╟╟ pp pp (( g )g )
orderorder toto makemake predictionspredictions regardingregarding biotechnologicalbiotechnological relevantrelevant
characteristicscharacteristics ofof naturalnatural strainsstrains
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