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..Saccharomyces cerevisiae!
Behald the Awesame Power of Yeasl.
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Saccharomyces cerevisiae strains from winemaking environments

|\
l | 7, o high ethanol production and tolerance
o growth at high sugar concentrations
o high fermentative activity (complete sugar consumption)
o growth at low temperatures
o glycerol production
o low sulphur dioxide production
o hydrogen sulphide production

o production of flavouring compounds

Today: Winermeaicers use cornrmercial winermaxing sirains
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Volatile compounds in grape juice

Saccharomyces
cerevisiae

Oenococcus
oem

Adapted from Which of these are
the impact aroma and | | |,
flavour compounds ?
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Swiegers et al, Australian Journal of Grape

and Wine Research, 2005 Volatile compounds in wine




Main topics

O

Biogeography and populational analysis of indigenous S. cerevisiae
strains from winemaking environments

Constitution of a S. cerevisiae bio-databank comprising ca. 700
strains from distinct winemaking regions

Selection of novel S. cerevisiae winemaking strains

Selection of novel S. cerevisiae winemaking strains - Linking genetic
profiles and phenotypic information

Genomic approaches to unravel the genetic characteristics of S.
cerevisiae winemaking strains
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- sampling sires -

Aragonés
@ Alvarinho
@ Casteldo
@ Terrantez

@® M. Gomes

O Loureiro

@ Touriga Nacional

@ Bical



- Summary of S. cerevisiae sirains from Portuguese winemaking regions-

N° of different
N° of isolates Saccharomyces
cerevisiae
strains

N°of grape Spontaneous
samples fermentations
Vinhos Verdes
efl{fefe]e]
Estremadura
Alentejo
Palmela

{]eJej{=]]e]

(*) underway



- molecular typing methods -

MitechondraiDNASNRerdelfaisequence
IesiclioniandlysisSeamplification
(MIDNASREDLE)

Preliminary
screening

Microsareliré

analysis Microsatellite Chkrom. Position/ORF  Repeat Ref.
SCAAT 1 XIIl 86 901 — 87 129 ATT Q@
In depth SCAAT 2 Il YBLO84c ATT 0 v
characterization i aan2. SCAAT 3 |V YDR 160w ATT c(8D @
SCAAT 4 VII 431 334 — 431 637 ATT S
SCAAT 5 XVI 897 028 - 897 259 TAA S5
SCAAT 6 X 105 661 — 105 926 TAA =
YPLOOS: XV YOR156¢ TAA b I
SCYOR267C XV YOR267¢c TGT 8 %
C4 XV 110701-110935 TAA+TAG S &
C5 VI 210 250-210 414 GI Gy (0]




Vinho Verde

Bairrada

- Populational analysis of S. cerevisiae populations
from distinct winemaking regions and grape varieties -

FS
1 Touriga Nacional - vineyard 1 (11 strains)
3.0 A . :
LI Loureiro - vineyard 4 (6 sirains)
7451 HArinto - vineyard 5 (27 strains)
20 L1 Avesso - vineyard 7 (34 strains)
‘ i Alvarinho - vineryard 2 (20 strains)
1.5

1.0
0.5
0.0

Allele frequency

16 19 25 27 29 33 7 11 13 15 14 17 20 22 24 11 16 20 22 13 15 17 16 21 21 23 25 27 3 5 12 14 16 24 43 58 69 71 73 52 55 57 66 70

Allele N’ of repeats)

Microsatellite
I T N 7 2 T T I T

H Maria Gomes - vineyard 14 (20 strains)
i Baga - vineyard 15 (22 strains)
1 Aragonez - vineyard 15 (13 sirains)

e

Allele frequency

16 19 25 27 29 33 7 11 13 15 14 17 20 22 24 11 16 20 22 13 1£ 17 16 21 21 23 25 27 3 5 12 14 16 24 43 58 69 71 73 52 55 57 66 70

Microsatellite Allele (N° of repeats)




- Populational analysis of S. cerevisiae populations
from distinct winemaking regions and grape varieties -

Q) Alvarinho ) Bical
. ) Loureiro @ Baga
Vinho Verde O Avesso @ Maria Gomes
@ Arinto @ Aragonés

@ Touriga Nacionall

Bairrada —@) 2)
—al IQ
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| Yearl %@ - - Year2
R=0,78 b R=078
3
o
o - -
o |
D
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2.16 - i.7é - C1f;15 'i' '1'.13' o '0',81 0.81 . coltlient 1.72 2.02
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@ Cluster analysis (UPGMA) based on a Euclidean distance dissimilarity matrix of allelic frequencies.
@ Genetic proximity is correlated with geographic distance between wine regions
@ Within wine regions, S. cerevisiae populations are associated with the grape variety

Schuller et al., 2005
Schuller et al., 2007



http://scwsc.bio.uminho.pt

Schuller et al., 2005 ﬂ
Schuller et al., 2007 VINGALIa
Valero et al., 2007

Schuller and Casal, 2007

Saccharomyces cerevisiae

wine strain collection

Home

SCWSC Search

Database ~Go to Collection Number

Yeast Strain Isolation Collection Number: |
Molecular analysis

Methods —Search P:

Country: | All [+¢] Wine Region: [Al [v]

Wine Regions

Vineyards Vineyard: [Al [+¢] Grape Variety: [All [~

Grapes
Callection Number contains: |

Our Publications

Sckuowiatocments Number of search results: 501

Collection

Narmbier Country Wine Region Vineyard Grape Variety Location

GMY002 Portugal Vinho Verde Wine Region [infa] Quinta de Covela Avesso [infc] 41°07'N 77 58' W (ge]
GMY005 Portugal Vinho Verde Wine Region {ino] Quinta de Covela Avesso [info] 41°07'N 7° 58'W [Go]
GMY008 Portugal Vinho Verde Wine Region [info] Quinta de Covela AvessaO [info] 417 07°'N 7° 58'W [Ge]

t SN M ONA Bl - ror mmasionn st o & R

SCWSC Strain Detail
Database Collection Number: GMY002
Yeast Strain Isolation Country: Portugal (searen
Molecular analysis Wine Region: Vinho Verde Wine Region gesrch | Infol
Methods

Vineyard: Quinta de Covela (sesrh | wessite]

Wine Regions Grape Variety: Avesso (Sesrch [ Infc]

Vineyards

Location: 41° 07" N 7° 68 W [co)

Grapes &=

Microsatellite Details:
Our Publications
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Nacional Facility
for DNA Microcrrays

rr

Carreto et al., 2008

- unravel infraspecific natural genome diversity -

3. cerevisiae winemalking sirains 5. cerevisiae clinical sirains
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Variability is associated with the sub-telomeric regions of some chromosomes

Wine strains : reduced number of Ty elements and the flanking genes
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Nacional Facility
for DNA Microcrrays

Carreto et al., in prep.
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INNOYEAST - Innovation and
Improvement of European
wine industry
competitiveness by the
research and development of
native microencapsulated
wine yeasts to produce
qguality wines

WP6 DISSEMINATION

www.innoyeast.eu
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SEVENTH FRRAMEWORK

WP2. ISOLATION, IDENTIFICATION AND CHARACTERIZATION

OF YEASTS

T2.1. Laboratory fermentation
T2.2. Sample culturing
T2.3. Biochemical tests.

WP3. SELECTION OF YEASTS

T3.1. Microfermentations
T3.2. Chemical analysis and tastings

WPS. INDUSTRIAL WINE FERMENTATIONS

T5.1. Inoculation
T5.2. Wine fermentations

T5.3. Wine analysis

AINIWIOVNVIN LOIrodd LdM


http://www.innoyeast.eu/
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Centro de Biotecnologia
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Institute for Biotechnology
and Bioengineering

% 1nETI l INETI

Instituto Nacional de
Engenharia
Tecnologia e Inovacdo

Centre for Environmental
and Marine Studies

CESAM
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Strain collection
Phenotypic screen .
Genetic characterization

Fiber optics spectroscopy
Hyperspectral microscopy,

Phenotypes

Microarrays

Image analysis

Fiber optics spectroscopy
HPLC/GC-MS

Data quality / signal processing

PTDC/AGR-ALI/103392/2008
Project diagram

.‘“Saccharoh’ryces
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cerevisige 3
biodiversity

database Fermentations

Functional genomics

Data onolysis-|. e
Ul

Fermentations
GC-MS
LC-MS
HPLC

relational
databases

Critical pathway analysis

J

Network “hub” compounds

Metabolic network reconstruction
Network topologies and complexity

In-Silico S. cerevisiae experiments
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Solar de Boucas
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Conclusions

\ 4

The finding of 501 S. cerevisiae strains reveals a fascinating genetig
diversity in vineyard environments.

Microsatellite analysis permitted a high resolution populational

N4

screen, showing that

genetic differences among S. cerevisiae populations derived
from both “diagnostic” vineyard-, specific alleles and the
accumulation of small allele-frequency differences across ten
microsatellite loci;

each vineyard contains differentiated S. cerevisiae
populations, hypothesizing the occurrence of specific native
strains that can be associated with a ferroir.
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® Fermentation technology:

® Ongoing projects:

O Integrative Pheno-Metabolomic and genomic approaches for
Saccharomyces cerevisiae winemaking yeasts

O The indigenous microbiome of Portuguese wine fermentations

O Implementation of a National Facility for DNA Microarrays

N
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Spontaneous Fermentations
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Traditional grape varieties

ACORES
Hybrid varieties from non-abandoned
iL'Q vineyards
cRadiOSA e;l:"ii';ch;.ros {ybrid varieties from abandoned vineyards
PIco
acoRes Number os samples 24 34 30
ZONAS NAO DEMARCADAS N b ff t t
' umber of tfermentations
.'5,- 8 16 25
‘@ 1y of the beggining of the fermentation
;;“‘:\@ @ (averane) 210 214 2’3
Rogs . .
Duration of the fermentations
& (averaae) 2559 2953 18*6
_ . .
Finished fermentations (%) 33.3 47 .1 833
Fermentations completed by S.
cerevisiae (0n) io_ 56,3 5610
Fermentations
completed by non-Saccharomyces 25.0 43,7 44 0
species (%)
Total number f S. cerevisiae strains 36 53 30
Minimum number of S. cerevisiae strains/
sample 1 1 1
Maximum number of S. cerevisiae strains/
sample - 11 21 23
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The BIONUMERICS software for datavasing and cluster analysis
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® Fermentation technology: wine

Main topics

O Biogeography and populational analysis of indigenous S. cerevisiae
strains from winemaking environments

O Constitution of a S. cerevisiae bio-databank comprising ca. 700
strains from distinct winemaking regions

O  Selection of novel S. cerevisiae winemaking strains

O Linking genetic profiles and phenotypic information by computational
approaches

O Genomic approaches to unravel the genetic characteristics that are

responsible for distinct fermentative behavior (S. cerevisiae
winemaking strains versus other S. cerevisiae strains)



