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Abstract

This study was performed to construct killer wine yeasts which might suppress the growtts
of wild yeasts, reduce the consurnption of starter and condense the fermentation period. Sa-
ccharomyces cerevisiae M524, a commercial wine yeast, was treated with N-methyl-N’~
CHM 2(thr-), CHM 3 (asp™)

and CHM 6 (tyr~). These auxotrophs were fused successfully with a killer yeast, S. cerev-

nitro-N-nitrosoguanidine to induce auxotrophic mutants, i.e.,

isiae 1368R(a his 4 kar 1-1(kil-k) (%), respiratory deficient) using sphoroplast technigues:
and the fusants were designated as CHF 21(th- kil*), CHF 22(thr- kil*), CHF 31(asp™ kil*)
and CHF 61(tyr~ kil*). Combined cultivation of CHF 31 with 1368R or S. cerevisiae 5X4T
(killer sensitive) proved out that CHF 31 had the characteristic of killing and produced the
same amount of ethanol as the prototroph, M524.
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Table 1. Composition of amino acid pool
1 # 2 # 3 %4 # 5
* 6 glycine asparagine cysteine methionine glutamine
#® 7 histidine leucine isoleucine valine lysine
¥ 8 phenylalanine  tyrosine tryptophan threonine proline
%9 glutamic acid  adenin(serine) alanine aspartic acid arginine
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Table 2. Growth pattern of isolated auxotrophic mutants of S. cerevisiae on minimal medium conta-

inning pools of various amino acids

No of amino acid pool

Augxotrophs

e
o0
-]

5 6 7

CHM 1
CHM 2 — — —
CHM 3 - — —
CHM 4 — + —
CHM 5 + - —
CHM 6 — + —
CHM 7 — — —

+ o+
|
|
1
+ o+
+ +

+

I
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Table 3. Confirmation of isolated auxotrophic mutants of S. cerevisiae

Auxotrophs

Combination of amino acids

Growth or not

CHM 2

Tyrosine+ Threonine+ Aspartic acid

Threonine+ Adenine-+ Aspartic acid

Glutamic acid--Adenine+ Alanine+ Aspartic acid
Adenine- Alanine+Aspartic acid+Arginine
Glutamic acid+ Alanine+- Aspartic acid+Arginine
Glutamic acid+Adenine-- Aspartic acid+Arginine

CHM 3

Tyrosine+ Threonine-+ Adenine
Tyrosine+ Adenine+ Aspartic acid

+ o+ ko

Glutamic acid+ Arginine-+ Alanine+ Adenine —

CHM 6

Asparagine+Leucine+ Tyrosine

-+

Asparagine+-Leucine+ Adenine —

Asparagine+ Tyrosine+ Adenine -+

Leucine+ Tyrosine-+ Adenine +
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Table 4. Screen and confirmation of fusants between amino auxotrophs had a killer 1368R.

Growth on Number
Type of colonies MB of
SD SD+his SD+thr SD+asp SD+-tyr Colony

Parent [

M2 Thr- Kil- + 102

1368R His~ Kil* + + 1
Cytoductant

M2 Thr- Kil* -+ + 2
‘Hybrid

M2+1368R Thr*His*Kil* 4 + + + 4
Parent

M3 Asp- Kil- + 68

1368R His~ Kil* T + 1
Cytoductant

M3 Asp- Kil* + + 1
Hybrid

M3+-1368R Asp*His*Kil*  + + + + 2
Parent

M6 Tyr- Kil- + 83

1368R His~ Kil* + + 24
‘Cytoductant

Mé Tyr Kil* + + 1
‘Hybrid

M6+41368R Tyr*His*Kil*  + + + + 0

10 1
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Fig. 1. Total cell number and fraction of
in mixed cultures of S. cerevisiae strains
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Killer cell number per total cecll number (%) (A-A)
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Fig. 3. Electrophoresis of yeast plasmid
lane A : S. cerevisiae 1368
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