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Evaluator of adaptability of S. cerevisiae to grape juice
using the oversxpression profiling ADOPT method

Hisao Moriya, and Chiyuki Kohata Ono
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The authors have recently developed the overexpression profiling ADOPT method. In the ADOPT
method, yeast strains overexpressing most of the genes in the budding yeast Saccharomyces cerevisiae
genome are mixed and competitively cultured, and the genes overexpressed in the enriched strains are
systematically identified. Furthermore, the identified genes can be used to identify bottleneck factors
that are necessary but lacking for growth of S. cerevisiae under given conditions. In our previous studies,
we have identified bottlenecks in artificially created stress environments in the laboratory, but in this
study, we used grape juice for winemaking as an example to see if industrial bottlenecks can be identified.
ADOPT experiments with sulfite-added grape juice used in conventional winemaking resulted in a strong
enrichment of strains overexpressing the sulfite pump SSUI and its transcription factor FZFI. Since
enhancement of SSUI function is known to occur in wine yeast acclimation, ADOPT was also shown to
be useful in the search for industrial bottlenecks. On the other hand, no genes were strongly enriched
by ADOPT in grape juice without sulfite addition, suggesting that grape juice is a balanced medium with

few bottlenecks for S. cerevisiae growth.
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The ADOPT analysis. Pooled yeast strains carrying overexpressing plasmids covering whole genomic genes of S.cerevisiae are

competively cultured. After certain generations or days of culture, the plasmids were extracted from the cell population and the fre-

quency of inserts was analyzed by nanopore sequencing. The occupancies of inserted genes are used to estimate genes whose overex-

pression is favored for yeast growth in the culture conditions.
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ADOPT experiment under grape juice. A. Growth measurement of the vector control (BY4741 +pTOW40836) and the library

pool (BY4741-40836) under grape juice with 50 ppm K;OsS,. Cultures were transferred into the fresh media every 24 hours.

Analyzed samples are shown in asterisks. B. Circular plots showing the frequencies of plasmid inserts at indicated culture time

under grape juice with 50 ppm K:S;0s. C. Circular plots showing the frequencies of plasmid inserts after 10 days cultivation
(5 passages) under grape juice without K:S,0s. In B and C, the frequency is shown as the read number per million reads
(RPM). The Roman numerals correspond to the chromosome numbers. Genes strongly enriched (more than 100,000 RPM), and

HSUI are shown.
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