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Breeding of Killer Wine Yeast Strain W3K, by Cytoduction
TOYOHIKO YAMAZAKI I

Department of Applied Chemistry and Biotechnology,
Faculty of Engineering, Yamanashi Uniwversity, Kofu 400, Japan

Abstract

In the present study, K,-type killer plasmid was transferred into Kyokai wine
yeast No. 4 (Sacchromyces cerevisiae W3) using a two-step cytoduction process
in order to investigate the possibility of using the obtained K, killer cytoductants
as a starter yeast for wine making.

A spore clone from K, killer strain RIFY 1185 (a/a [kil-K,]) was treated with
acriflavine (10mg/l) and the resultant RIFY 1185-12D-RD4 (a o "[kil-K,]) was
mated (1st cytoduction) with a karyogamy-defective strain S. cerevisiae 5044 (a ) |
leul karl-1). The resultant RIFY 1185-12D-RD4-kar-7 (a p* leul karl-1 [kil-
K,]) was electrofused (2nd cytoduction) with the petite W3-8A-8A-32A-RD6a ‘
(a/ap” KHR KHS) converted from W3-8A-8A-32A (a/a KHR KHS), which had
previously demonstrated a higher SO, tolerance and fermentation capacity than
that of wine yeast W3. Forty-nine colonies were formed in the regeneration me-
dium at a frequency of approximately 4.9 1076 per used protoplasts, from which
15 pure isolates were obtained. All of the isolates were diploid K, killer cytoduc-
tants (a/ap* KHR [kil-K,]) with both K,-type and KHR killer activity. The re-
presentative K, killer cytoductants W3K,-6 and W3K,-7 with a fermentation
capacity comparable to that of W3 were selected for the preliminary fermentation
tests. ‘

Test wine making with the resultant K, killer cytoductants W3K,-6 and W3K,-
7 suggests that these strains are capable of fermenting Koshu grape musts (16
¢) to the same level obtained with wine yeast W3, and thus can produce wine of
the same high quality as that produced by W3.
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Table 1. Strains used
Strain Genotype Remarks

Saccharomyces cerevisiae

a/a KHR KHS Spore clone (F3) with higher SO, tolerance and

fermentation capacity derived from wine yeast W31 .

W3-8A-8A-32A
RIFY 1185 a/alkil-K,]
5044* aleul karl-1

S.cerevisiae (oviformis) S-T5

K, killer strain.
Karyogamy-defective strain.
Sensitive strain to K, killer plasmid.

Pseudo-film forming yeast? .

Candida glabrata TFO 0622*

Strain sensitive to KHR or KHS killer.

*Obtained from K. Kitano (Research Laboratory, Sainte Neige Wine Co., Ltd.).
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TRBI T,
FEEOREHMZEE. BN X ABELTIL
a—VERBANELTL 5Nz, T4 v D—
B id. £ & U TEBUTETE S ITikEmMEEY 1
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JAgs E2EY A by oy ay) €T HEO
KoF 7 —BAMZERT 5. 2BEOERE 0 S
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Table 2. Cytoduction products obtained by electrofusion®

Total no. of Fusion No. of Representative?
Parent strain protoplasts® clones grown*® clones cytoduction
used in regeneration frequency isolated  products
(genotype) X107(A)  medium(B) (B/A)

W3-8A-8A-32A-RD26a

(a/ap” KHR KHS) W3K,-6

+ 1.0 49 4.9%10°6 15

RIFY 1185-12D-RD4-kar-7 W3K,-7

(a 0 *leul karl-1 [kil-K,])

Reversion rates were calculated as ratio of number of colonies that reverted in
regeneration medium to initial cell number for different strains, and were less than 1079,
a ACfield conditions were 2MHz, 400Vp/cm and DC field conditions were 7TkV/cm,

60 1 s, 2 pulses at 5s interval (Shimazu SSH-1).

b Estimated by comparing number of clones grown on Y EPD medium with number

grown in YEPD medium +1.5M sorbitol.

¢ Regeneration medium MMGS: 0.67% yeast nitrogen base (W/0 amino acid, Difco)

+2% glycerol+1.5M sorbitol +3% agar.

d K, killer cytoductants with fermentation capacity, comparable to wine yeast W3 were
selected by preliminary fermentation tests (10°C) using 130ml Koshu grape musts (22
w/v% reducing sugar, pH3.2) containing 150ppm potassium pyrosulfite and 5v/v%

starter yeasts.
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Table 3. Characteristics of representative K, killer cytoductants
Growthin Killeractivity ~ Dryweight®  DNAcontent®  Degree of ploidy? Assumed
Strain (genotype) glycerol —— —_——
medium K, ¢ KHR? (mg/108cells) (mg/10%'cells) Dry wt. DNA average nploidy
Parent
W3-8A-8A-32A-RD6a
- - +
(a/ ap- KHR KHS) 1.9 3.9 1.9 23 2.1 2n
RIFY 1185-12D-RD4-kar-7
+ + -
(a0 leul karll THiLE,]) 1.1 1.3 1.1 08 1.0 n
Cytoductant
W3K,-6 4 4 +
(a/ap* KHR [kil-K,]) 2.2 4.1 2.2 24 23 on
W3K, -7 + o+ 2.2 4.0 2.2 24 23 o

(a/ap® KHR [kil-K,))

o T ®

o

Killer activity to S. cerevisiae (oviformis) S-75 (pH4.2).

Killer activity to C.glabrata IFO 0622 (pH6.0).

Determined according to previously described procedures??’ .

Calculated using diploid yeast cell composition data listed in Table VIII of F.Sherman?? .
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D-RD4-kar-7 (a o " leul karl-1 [kil-K,]) &
rELME RIEEE49%1078 L, 71Uk
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HHE 2 Fig. 112R Lo

K, ¥ 7 —BAMEZERE LicbABIIVTN
by WERHAI 2 BRIICEM &, REYME (68
H) (dFEAEWS & ERICHEE N IEE D L
fzo LU B0 SEREAICOH T Th KR
NEIEICIE e ZODTODORKBEDOENITWS
BT CHEIBRICBIER S NI, FHERTOM
HRHCB T AHBERBR TR F5 —BAMPHE
FEFRRIIW3IZ K 5XRTHEMTHVFERE S E R
L. AR (RBEEHER) TOW3E BfaFik
ORI bEREOHERNBERI N TV, ZOER

—



YA NT T a BT EBFT— T4 VR WK, DERK 35

W3
W3-8A-8A-32A

B - 16
20 W3K -6
18 W3K -7 -1 14
coo@unaanesfieesaoff0 ~
16 [~ -1 12 o2
2
L 0 >
14 <
o —‘ - '
. 18 §0
o — " ]
= 12 E W3K -7 €7
;' W3K -6 - 6 2
10 ;! i <]
g W3-8A-8A-32A €
: T4 s
8 — NN}
6 b offe 7| 2
S | ! | I A 0
0 10 20 30 40 85

Incubation time (days)

Fig. 1. Time course of fermentation with K, killer cytoductants. Fermentation was
carried out in the cellar (11—15°C) of the Institute of Enology and Viticulture,
Yamanash University, using 16 § of Koshu grape musts (22w/v% reducing
sugar, pH3.2) containing 150ppm potassium pyrosulfite and 5v/v% starter
yeasts. Symbols: @, wine yeast W3; O, W3-8A-8A-32A (F3 spore clone with
higher SO, tolerance and fermentation capacity derived from W3); A, W3K,-
6 (K, killer cytoductants) ;A\, W3K,-7 (K, killer cytoductants).
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Table 4. Analytical data of wine after fermentation® with K, killer cytoductants for 85 days

Starter Ethanol? Brixe© pH*? R.S.e T.A./ V.A.¢
yeast (v/v%) (w/w %) (g/d0) (g/d0) (g/ )
Parent
W3 13.1 6.5 3.19 0.18 0.64 0.35
W3-8A-8A-32A 13.0 6.5 3.19 0.16 0.63 0.34
Cytoductant
W3K,-6- 12.9 6.5 3.20 0.23 0.63 0.34
W3K,-7 13.0 6.5 3.20 0.21 0.63 0.35

By distillation and hydrometer.
By refractometer.
By pH meter.

Total acids (tartaric) by titration.
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Ak Lo
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KHS) #& L. Ihickar] - 18I F 525 L
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karl-1 [kil-K,]) #EKBE - VA N7V ay
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M7 FoERH R(biEs22w/v%, pHS.2) 16 £ %
FEE (11-15°C) X+H7z,

4. BRUICK,F7 -~ EAIER 71 VEERWS
R R BRI REES . BT 1 v O—f%
OED. W3EREDILWEZ/RL T,

Fermentation conditions: See footnote to Fig. 1.

Reducing sugars (glucose) by modified Somogy’s method?* .

Volatile acids (acetic) by steam distillation and titration.
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