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Protoplast Fusion between Saccharomyces cerevisiae and
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ABSTRACT: This research was focused on investigation of the condition for protoplast formation
and regeneration of protoplast fusion between Saccharomyces cerevisiae which has fermentation ability
and Candida cariosilignicola which can grow at high temperature and utilize methanol.

The results obtained were as follows;

The highest production was collected in exponential growth phase. Ninety-nine% protoplast forma-
tion of C. cariosilignicola was obtained in glycin-NaOH buffer (pH10.0) containing Zymolyase
0.5mg/ml at 35°C for 1hr incubation.

The highest regeneration was produced when protoplast suspension containing 0.5% soft agar in
buffered 50mM CaCl; was poured as a soft overlay onto 2% agar plates. Equal amount of protoplast
suspension of two strains was mixed and centrifuged. The subsequent pellet was added to 2m/ of 35%
polyethylene glycol (MW 4,000) containing 50mM CaCls,, and incubated at 30°C for 10min. Then 0.1m/
of the suspension of aggregated protoplast was immediately covered with minimal medium and in-
cubated at 40°C for 5-7 days. As results, SC;, SCy, and SC; fusants were obtained. The physiological
characteristics of fusants produced by protoplast fusion were ; SC;, and SC; utilized maltose, galactose,
methanol, potassium nitrate. SC; utilized all the above materials except galactose.
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Table 1. Physiology characteristics of S. cerevisiae and
C. cariosilignicola.

S. cerevisiae C. cariosilignicola

Abrabinose - +
Galactose + -
Maltose + -
Methanol -
Glucose +
Potassium

nitrate -
Growth at 42C -

+; Growth -; No growth
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Table 2. Medium composition for protoplast fusion and
fusant analysis.

Medium A Galactose 0.5%
Yeast nitrogen base 0.67%

Medium B Maltose 0.5%
Yeast nitrogen base 0.67%

Medium C Methanol 0.5%
Yeast nitrogen base 0.67%

Medium D Glucose 1.0% NaCl 0.01%
KH,P040.1% KNQ3 0.078%
MgS04-7H20 0.05% Biotin 2.0 ug

CaC12~2H20 0.01%
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Fig. 1. The formation of protopiast by different growth
phases of C. carivsilignicola.
The cultivation was carried out in a test tube (22
x 200nm) with 10m/ of 1/2 YM medium at 30°C
Growth was measured at 660 nm after cells were
sampled at 5hrs intervals.
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100 |-
90 X

g
30
70#

60 -

50 i~

Protoplast formation (%)

30 —
20 -

10 —

{ 1 1 | ] 1 ] ]
40 50 6.0 7.0 80 9.0 10.0
pH

Fig. 2. Effect of pH and buffer on protoplast formation
of C. cariosilignicola.
Buffer used; 0.05 M Sodium acetate buffer
(—e—), 0.05 M Sodium phosphate buffer
{(—o—), 0.05 M Potassium phosphate buffer
(—2—), 0.05 M Tris-HCl buffer (—3—), and
0.05 M Glycin-NaOH buffer ( —a— ).
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Fig. 8. Effect of zymolyase concentration on protoplast for protoplast formation of C. cariosilignicola.
formation of C. cariosilignicola. Protoplast formation was carried out in 0.5
Protoplast formation was carried out in various mg/m! zymolyase for various times at 30°C.
zymolyase concentration at 30°C for 1 hr.
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Table 3. Effect of treatment time of 35% PEG on re-
generation of C. carivsilignicola.

Treatment time Regeneration
0 9.8x107
10 min. 1.43x107
30 min. 2.66x106
60 min. 2.0x108

120 min, 3.0x10°%

Protoplast regeneration was carried out for 7 days at
30°C Regeneration frequency; Number of colonies/
3x10Y protoplast.
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Table 4. Effect of plating methods on regeneration of
C. cariosilignicola.

Plating methods Number of colonies

Monolayer method 0.6x107
Overlayer method 1.1x108
Liquid medium containing 7.0x107
35% PEG

Medium containing 50 mM 1.2x108

CaCly and 0.5% agar

Protoplast regeneration was carried out for 7 days at
30°C Regeneration frequency; Number of colonies/
9x 108 protoplast.
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Fig. 6. Microscopic photographs of (A) S. cerevisiae IAM
4512, (B) protoplast formation of S. cerervisiae
IMA 4512, (C) C. cariosilignicola IAM 12484 and
(D) protoplast formation of C. cariosilignicola
IAM 12484. Protoplasts was suspended in the
0.6M Kcl. (E) 35% PEG-treated mixture of S.
cerevisiae protoplasts and C. cariosilignicola pro-
toplasts for 10min.
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Fig. 7. Growth of SC; and SC».
The cultivation was carried out in a test tube (22
x 200nm) with 10 m/ of 1/2 YM medium at
30°C. Growth was measured at 660 nm after
cells were sampled at 5 hrs, intervals.
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Table 5. Physiology characteristics of SC 1 SC 2 and

SC 3.
SC1 SC2 SC3
Galactose + + -
Glucose + + +
Maltose w w w
Methanol + + +
Nitrate + + +
Growth at 42°C W w w

+; Good growth W; Weak growth - ; No growth
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Methanol #F8H F 230l 40C olAbellA] AT + Qe
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