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Low Spore Viability in Wine Yeast Strain W3
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Abstract

Wine yeast strain W3 which was determined as a diploid strain produced asci with
no more than two viable spores in 40 asci dissected by micromanipulator. From this,
spore viability of the strain W3 was 40%, less than that (100%) of strain OC2 used as
a standard diploid strain. Two spores in an ascus of the strain W3 germinated with a
few cells before they definitely ceased growing and died.

The fused hybrids obtained between the strain W3 and a haploid laboratory strain
yielded spores withrelatively high viability (73~ 75%). In contrast, some progenies (spore
clones) derived from the hybrids had low spore viability (8~23%).

These results relating to spore viability in the strain W3 could be accounted for by
assuming the presence of recessive lethal gene (lef) in the strain.
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Table 1. Strains used (Saccharomyces cerevisiae).

B BESaccharomyces cerevisiae OC2 3, Z 51K T& v i Strains Remarks
FIRER s AT 720, W3 Wine yeast
LI AWEBA, HUNMTZ R 2 EEE LT A W3-RDla Petite form of W3
12 5 CRI S 0TV 5 7 4 BEWIDIE, OC2 0C2 Wine yeast, diploid strain®
VIR L TR B2 SIS, BT O A B2-1-3A Spore clone from the back-crossed
(. ZOBEE L TEIEET OB E 2 b 1L 2 diploid hybrid “Labo. strain DK-13D(H)*
Yok ) CHET B XOC2 (recurrent parent)’®

OCAW23 ] Protoplast fused hybrids
[ (W3-RDla+B2-1-3A) obtained by
OCAW?25 ' the Ca®**PEG method. See also text

* Obtained through courtesy of Prof. Y. Oshima,
Osaka University.
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Table 2. Cellular characteristics and degree of ploidy in wine yeast W3 and fused hybrids.

Cell DNA Degree of ploidy Inferred”
Strains® volume content
(«m®) (mg/10" cells) Volume DNA  Average ploidy
W3 168 3.9 2.5 2.0 2.3 2n
OCAW23* 133 3.7 2.0 1.9 2.0 2n
OCAW25* 128 3.6 1.9 1.8 1.9 2n
OC2**(control) 136 3.9 2.0 2.0 2.0 2n

a) * Protoplast fused hybrids. See Table 1.
*#* Diploid strain®

b) Ploidies of yeast strains were inferred as described before®.

Table 3. Fractional viability of spore tetrads from wine yeast strains.

Sporulation No. of Fractional viability Spore viability
Strains asci
(%) dissected 4/4 3/4 2/4 1/4 0/4 (%)
W3 8 40 0 0 29 6 5 40
0C2 68 22 22 0 0 0 0 100
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Fig. 1.

Photomicrographs of normal growing (left) and dead (right) spore

clones from an ascus of wine yeast W3 incubated for 2d at 30°C. Bar

represents 10um.

Table 4. Comparison of spore viability (%) among used strains and their progenies (spore clones).
Strain used 1st generation 2nd generation
Spore Spore Spore
Strains Strains

viability viability viability
W3 40 8A 87 1B 96
OCAW23* 75 10A 8 2A 60
OCAW25* 73 5A 42 2A 23

* Protoplast fused hybrids. See Table 1.
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Invertase Activity and its Properties in wines
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Abstract

The levels of invertase activity in juice, must, and wine were examined during
vinification and aging processes. The remaining activity levels in white wines were
significantly higher than those in red wines. In red wines, a lowering of the level in the
enzyme activity was mainly observed during the processes of the fermentation and aging.
Invertase activity was also detected in many commercial imported white wines. On the
other hand, invertases from Semillon, Sylvaner, Chardonnay, and Riesling wines were
purified to homogeneity on polyacrylamid slab gel electrophoresis. The invertases from
the four sources showed similar enzymatic properties. In addition, these invertases had
very similar molecular weights and amino acid composition.
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