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Saccharomyces cerevisiae is the most well known eukaryotic model,
mankind'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
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

“PROFESSOR NICOLAU VAN UDEN"




To compose and systematize a Saccharomyces cerevisiae strain
collection including genetic profiles from multiple molecular typing
methods 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's
biotechnological potential
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Biogeographical large-scale survey —
Saccharomyces cerevisiae Wine Yeast Collection
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Molecular methods for S. cerevisiae strain characterization

Electrophoretic karyotyping PCR based -Interdelta
(PFGE) sequence amplification

Mitochondrial DNA
restriction analysis
(mtDNA RFLP)

(Querol etal., 1992; (Carle and Olson., 1995; (Ness et al., 1993)
Lopez et al., 2001) Blondin and Vezinhet, 1988) (Legras et al., 2003)

Microsatellite analysis
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Molecular methods for S. cerevisiae strain characterization

Microsatellite analysis
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The BIONUMERICS software for databasing and cluster analysis
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The BIONUMERICS software for databasing and cluster analysis

Approaches with
single/multiple
(polyphasic)
fingerprint and
character types

-

—_—

giel-0 I Jou- ¥ o

- a- 3 N R-N- N - s I

B e = LA SEpEe0TER0 2
TE 55 ] T T s TS T T T TG TG T T
ok =l l'CCTGIéGAAC-‘I‘I‘FE%E%CCI’AGTGWGTFCG
o b Fesburs 7 185D
T T AT o T o o e T AT T TR o am A TS A s
SUMWED FEATURE 1350 T T T s LA T earm s T T T T e
Sum b Fe=buns 3 &.56 S c At To e rar Ta e e AT Tha T
Sean b Fecbues 3 1ias K TG TAG T A TGAC TaAT TATCT TRCCaT
17O cwos 1327 e e € S0 o T TG T AT T A TE S ToSEAT
151 ZOH 4.0 T e e e
ST TeGaC T CTATTT
150 Z0H aap ™ T
150 50H &.21 l'G(CGTGGTGTATCTﬂTE-.I’CGﬁnG.\AGWC
1=0 108 - AT A I TS S AT S A T T T T A AT
= =)
=—dn
= | RFLF1 L3k

FUNEIRNNERENE

FENUNEEN

BIULUL’.IA Ok LE‘JEDURAS

‘PROFES50R NICOLAU VAN UDEN"




S=o0 sooo

T3_[a=oo aso0

=| Genetic similarities based on microsatellite data

= T LM I A A ”oa A
88 = - B s =i,

$..3 % 8. % % .3 .% 8. % .%.7.9.%9. 8. 3. 5.4 8 0. % 5. 8.8 3%

T
LB
o o |

“PROFESSOR NICOLAU VAN UDEN"



a=oo s=00 sooo

Genetic similarities based on microsatellite data

_.'|| lL-'ﬂll._ Ihn .FIL |I1|| J AN Iy

D000 » O0C

O

“PROFESSOR NICOLAU VAN UDEN"




T3 _[a=on aso0 ) )

4zo0 4

=31 Genetic similarities based on microsatellite data
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P|||(17):|_
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Correlation between 045 065 085
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geographic distance and

( ) number of strains analyzed

genetic similarity ?
Schuller and Casal, 2007
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Comparison between genetic and phenotypic variability

Neural networks (SOM)
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Epoch 25  Clustering factor; 2.0

Selection of a genetically most
diverse set of strains
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Include additional phenotypic data with biotechnological
relevance (for example wine making), using most objective
phenotyping approaches

Expand computational methods (artificial intelligence) in

order to make predictions regarding biotechnological relevant
characteristics of natural strains
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