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Alcohol Dehydrogenase of Thermotolerant Alcohol-producing Yeasts. Sang-Soo Yea, Si-Kyu
Lim, Ho-Yong Sohn, Ing-Nyul Jin, In-Koo Rhee’, Young-Ho Kim, Jung-Hwn Seu and Wan,
Park*. Department of Microbiology, College of Natural Sciences, 'Department of Agricultural
Chemisfry, College of Agriculture, Kyungpook National University, Taegu 702-701, Kored - The
characteristics of alcohol dehydrogenase (ADH, EC 1.1.1.1, alcohol:NAD oxidoreductase) of ther-
motolerant alcohol-producing yeasts, Saccharomyces cerevisine RA-74-2 and Kluyveromyces marxianus
RA-912, were compared with that of mesophilic S. cerevisiae D, an industrial strain. Under anaerobic
culture condition, both S. cerevisiaze RA-74-2 and D had similar level of ADH activity at 30T, and
the activity of S. cerevisine RA-74-2 at 37C was the same level at 30°C. However, the level of ADH
activity of S. cerevisiae D at 37C decreased about 70% of that at 30C. The level of enzyme activity
of K. marxianus RA-912, which showed lower alcohol productivity than S. cerevisiae RA-74-2 and D,
was about 43% of those strains at 30C, and decreased somewhat at 37°C. The results showed a good
correlation between the alcohol productivities and the level of ADH activities of these strains grown at
30C and 37C. And the higher heat stability of ADH of S. cerevisiae RA-74-2 than that of §. cerev-
isiae D seemed to reflect the ability of high temperature fermentation. Despite of its fermentation a-
bility even at 45C, however, the ADH of K. marxianus RA-912 showed lower heat stability than that
of S. cerevisine D. Both S. cerevisiae RA-74-2 and D showed similar patterns of two bands of ADH
isozyme, and the low band of S. cerevisiae RA-74-2 moved slightly faster than that of 8. cerevisiae D.
The staining intensity of the bands of S. cerevisiae D at 37C was weaker than those at 307C. Howev-
er, S. cerevisine RA-74-2 showed no differences in total intensity of the bands of 30 and 37T. As
the patterns of cellular proteins and ADH isozyme of K. marxianus RA-912 were different from S§.
cerevisiae RA-74-2 and D, K. marxianus might have its own characteristic ADH system.
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Fig. 1. The fermentation ability of thermotolerant isolates of
S. cerevisiae RA-74-2 and K. marxianus RA-912 and indu-
strial strain S. cerevisiaze D at high temperatures (data from
Ref. 4).
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Fig. 2. The level of ADH activities of yeast strains anaerob-
ically cultured at high termperature.

Cell-free extracts were prepared from the yeast cells grown und-
er anaerobic condition at each temperature for 16 hours. 150 pg
as protein of cell-free extract was used as an enzyme source.
ADH activities were assayed in the presence of NADH as elec-
tron donor for 1min at 25°C.
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Fig. 3. The level of ADH activities of yeast strains aerob-

ically cultured at high termperature.
For reaction conditions, see Fig. 2.
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Fig. 4. Thermal stability of ADH of yeast strains.

The enzyme solutions in 0.05 M Tris-Cl buffer, pH 7.4 were in-
cubated at 60°C. After incubation for varicus periods of time as
indicated, the residual enzyme activities were measured as Fig. 2.
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Fig. 5. The pattern of ADH isozymes of yeast strains grown
at 30°C (A) and 37°C (B).

About 180 ng of cytosolic protein in each lane were separated
on 7.5% polyacrylamide gel and stained for ADH activity as des-
cribed in Materials and Methods. Lanes : a, 8. cerevisiae D; b, §.
cerevisiae RA-74-2; ¢, K. marxianus RA-912.
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Fig. 6. Cytosolic (A) and mitochodrial (B) protein profiles of
yeast strains on 12.5% of SDS-PAGE.

The molecular weight of marker proteins are indicated on the
left. Lanes: a, S. cerevisiae D, 30°C; b, S. cerevisiae D, 37°C; c,
S. cerevisiae RA-74-2, 30°C; d, 8. cerevisiae RA-74-2, 37°C; e,
K. maxianus RA-912, 30°C; f, K. maxianus RA-912, 37°C.
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