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This experiment was carried out to obtain a hybrid with potent ethanol fermenting ability, by
means of protoplast fusion between a thermophilic strain (D-71) of Saccharomyces cerevisiae and an
osmotolerant strain (SR-S) of Zygosaccharomyces rouxii. The conditions for formation of pro-
toplasts from both strains and for their fusion and regeneration were studied. Favorable conditions
for formation of protoplasts from Saccharomyces cerevisiae D-T1 were: treatment of the cells at
Iate-exponential phase with 2-mercaptoethanol (1% v/v) for 10 minutes in the presence of 0.5M sor-
bitol, then incubation for 60 minutes in the set medium containing Zymolyase-20T (4mg/m/); and
from Zygosaccharomyces rouxii SR-S were: treatment of the cells at mid-exponential phase with
2-mercaptoethanol (1% v/v) for 10 minutes in the presence of 0.5M or 1M mannitol, then incuba-
tion for 120 minutes in the set medium containing Zymolyase-20T (4mg/ mJ). The protoplasts of par-
ental cells were fused in the presence of 20mM CaCl,, 0.5M sorbitol and 40% of polyethyleneglycol
(M.W 4000), then fusants obtained were selected as regenerated colonies which embedded and
grown in the minimal medium containing 3% of agar. The frequencies of fusant formation were
1.2 X 107 10 9.1 x 10" for the regenerated protoplast.
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Fig. 1. Ethanol fermentation by Saccharomyces cerevi-
siae D-T11(—) and Zygosaccharomyces rouxii SR-S(--).
Fermentation was performed at 30 °C and 40 °C in E me-
dium (0.4% yeast ext. 0.7% peptone) containing 20%
glucose without shaking.
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Fig. 2. Sodium chloride tolerance of Saccharomyces
cerevisiae D-71(—) and Zygosaccharomyces rouxii SR-S
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Fig. 3. Effect of growth stage of Saccharomyces cerevi-
siae D-71(A) and Zygosaccharomyces rouxii SR-S on the
protoplast formation.
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Fig. 4. Effect of osmotic stabilizer and of sorbitol
(0-0) and mannitol concentration (~2-2) on the
protoplast formation for Saccharomyces cerevisiae D-71
() and Zygosaccharomyces rouxii SR-SEN).
A: Mannitol (0.5M), B: Sorbitol (0.5M), C: Sucrose
(0.5M), D: KCl1 (0.5M), E: MgSO0, (0.5M)
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Thiol compound
Fig. 5. Effect of thiol compounds on the protoplast for-
mation of Saccharomyces cerevisiae D-71(CJ) and
Zygosaccharomyces rouxii SR-S(SS).
A: 2-Mercaptoethanol (1%), B: Sodium thioglycollate

(0.5M), C: Dithiothreitol (0.05M), D: Sodium sulfite
(0.05M), E: Without treatment
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Fig. 6. Effect of 2-mercaptoethanol concentration on

the protoplast formation of Saccharomyces cerevisiae
D-71(A) and Zygosaccharomyces rouxii SR-S(B).
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Fig. 7. Effect of various lytic enzyme on the protoplast
formation of Saccharomyces cerevisige D-71(C) and
Zygosaccharomyces rouxii SR-SE).
A: Sulfatase (5U/ml), B: Meicelase (1mg/ml), C: Zymo-
lyase-20T (1mg/ml), D: Driselase (Img/mi)
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Fig. 8. Effect of concentration of Zymolyase-20T on the

protoplast formation of Saccharomyces cerevisiae D-71
(A) and Zygosaccharomyces rouxii SR-S(B).
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Fig. 9. Effect of concentration of PEG on the fusion bet-
ween Saccharomyces cerevisiage D-71 and Zygosaccha-
romyces rouxii SR-S.
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Fig. 10. Effect of treatment time of PEG (M.W 4000) on

the fusion between Saccharomyces cerevisiae D-71 and

Zygosaccharomyces rouxii SR-S.
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Plate 2. Scanning electron micrograph of cells (A) and

protoplast (B) of Zygosaccharomyces rouxii SR-S.

Plate 1. Scanning electron micrograph of cells (A) and protoplast (B) of Saccharomyces cerevisiae D-71.
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Plate 3. Scanning electron micrograph of aggregates
(A) and fusant (B) of the protoplasts from Saccharo-
myces cerevisiae D-71 and Zygosaccharomyces rouxii
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