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Modern winemaking practices and diversification of wine products involve an increasing quest for specialised wine yeasts. The use of commercial wine 
yeast strains as starters has been extensively generalised over the past two decades. Wine yeast strains are annually released into the wineries’
environment. However, little is known about the fate of these strains in the vineyard. In this study a large-scale sampling plan was established with the 
aim of evaluating the industrial starter yeasts’ ability to spread and survive in nature. This study provides a consistent assessment of potential 
environmental risks associated with the use of genetically engineered winery yeast strains using commercial wine yeast as a model. 

Introduction

Sampling plan: This includes 36 sites in 6 vineyards, 3 in France (A, B, C) and 3 
in Portugal (D, E, F) that have used industrial starter yeasts for at least 5 years. 
Samples were taken before harvest (annual remanence) and at late harvest 
(immediate release), at 3 distances from the winery (20-1000 m) and from opposite 
directions. The overall duration of these studies was 3 years. 

Yeast isolation: For each sample about 2 Kg of grapes were collected to 
perform small-scale  fermentations (0.25-0.5 l). Must samples were plated when 
70 g/l of CO2 were released and 30 randomly selected colonies were analysed.

Material and Methods

Results
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Vineyards

Commercial yeast strains recovered in each vineyard over the 3 years
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Distribution of commercial yeast strains according to the distance from the wineries

In four vineyards (A, B, C in France and F in Portugal) where the sampling sites were placed at a greater distance from the winery, the 
occurrence of commercial yeast was very low, between 0-2% of the fermentative yeast community. The large majority (94%) of the 
commercial strains isolated within the six vineyards were recovered from Portuguese vineyards D and E, and 70% solely from vineyard D.

94% of commercial strains were found in a radius of around 10-200 m from the winery and a large majority (78%) was recovered in sites at 
very close proximity (10-50 m). Commercial yeasts do not occur at distances of more than 150 m from the winery. In winery B two samples 
collected at a distance of 400-1000 m contained isolates with identical genetic patterns to the commercial yeast strain ICV D254. As this 
yeast was initially isolated in the same region in the South of France its presence cannot necessarily be attributed to dissemination.
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Evolution of the total fermentative yeast communities from each of the wineries 
during the 3 years 

The same strains were not found in the same sites from one year to another. This indicates that if some commercial yeast strains are able 
to remain in the ecosystem, as suggested by the presence of commercial yeasts in pre-harvest samples taken in 2001 in Portugal, their 
permanence is limited and they are not capable of dominating the natural yeast community of the vineyard.

Conclusions
• Commercial yeasts represented 7.8% of the fermentative yeast community, the majority of which (5.8%) were recovered in post-harvest campaigns indicating immediate dissemination. 
• The dissemination of commercial yeast strains in the vineyard can be detected mainly in close proximity to the winery (10-50 m). 
• Liquid effluents are an important vector for the release of yeasts into the environment. 
• Permanent implantation of commercial strains in the vineyard did not occur, instead these strains were subject to natural fluctuations of periodical appearance / disappearance like 
autochthonous strains.

• Significant genetic diversity is found in the different vineyards, varying from year to year.

These results indicate that the dissemination of commercial yeasts in the vineyard and their impact on the ecosystem is very limited in terms of space and time. The associated 
risks of contamination of grape must are consequently very weak. Considering commercial yeast strains as an appropriate model system for genetically modified yeast strains, 
our data can contribute to the in-depth environmental risk assessment concerning the use of such strains in the wine industry.
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Isolated strains were 
analysed by 
mitochondrial DNA 
restriction patterns (1).

Molecular identification

2 multiplex reactions:
AAT1       FAM       145-246 pb
AAT4       TET        278-335 pb
AAT6       HEX        249-267 pb
AAT2       HEX        370-406 pb
AAT3       FAM       247-445 pb
AAT5       TET        216-225 pb

AAT1

AAT2AAT3

AAT4

AAT5

AAT6

MicrosatelliteMicrosatellite analysisanalysis

YNB + 
Ammonium sulfate

Selective culture mediumSelective culture medium
YNB + 
lysine

Saccharomyces sp.Isolated strains unable to use 
lysine as sole nitrogen source 
were selected.

KaryotypeKaryotype analysisanalysis

These strains were 
analysed by pulsed field 
gel electrophoresis 
(PFGE) karyotyping using 
the TAFE system (3).

Preliminary screening

In France In Portugal

Molecular identification

In depth characterisation

Discriminatory power of these three methods was verified (4) and any of them can be 
used for our study  with comparable results.

The strains with 
identical mtDNA RFLP 
patterns to those 
obtained for 
commercial yeasts were 
characterised by 
analysis of 6  
microsatellite loci (2).
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