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Optimal Conditions of Protoplast Formation of Aspergillus coreanus NR 15-1 and Aspergillus oryzae NR 2—5 Jung,
Hyuck Jun and Tae Shick Yu'. Department of Microbiology, Keimyung University, Taegu 704-701, Korea Aspergll—
lus coreanus NR 15-1 and Aspergillus oryzae NR 2-5 from traditional Korean Nuruk were selecled ‘as parental
strains producing starch hydrolysis enzymes. X11(Arginine™) mutant from A. coreanus NR 15-1 showed high glu-
coamylase activity and total acid productivity. Z6(Adenine™) mutant from A. oryzae NR 2-5 showed the highest o-
amylase activity. Therefore, both X11 and Z6 mutants were selected and investigated for the optimal conditions of
protoplast formation for protoplast fusion. Mixture of equal amount of cellulase and driselase(10 mg/ml each) was
the most effective as lytic enzymes. The optimal pH and temperature for protoplast formation were 5.0 and 30°C,
respectively. The most effective reaction for protoplast formation time was 4 hours. The maximum of protoplast for-
mation of X11 mutant and Z6 mutant were 6.54 x 107 protoplasts/ml and 3.04 x 107 protoplasts/ml, and the regen-
eration frequencies of the protoplasts were 11.3% and 11.6%, respectively. The size of the protoplasts from X11 and

Z6 mutants were 3~6 pm and 4~9 pim, respectively.
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Table 1. Effect of various lytic enzymes on the protoplast for-
mation.

Conc. of enzymes No. of protoplast / ml

Lytic enzymes

(mg/ml) X1l mutant  Z6 mutant

Cellulase 5 6.8 % 10° 1.2%107
10 5.8 % 10° 1.4 %107

15 5.2 % 106 1.8 % 107

20 5.0% 10° 2.2%107

Driselase 5 2.0x 105 5.0x 108
10 2.4 %108 1.2 %107

15 4.4%108 1.1 x 107

20 1.4 10° 1.1 x 107

Cellulase and 5 mg/ml each 9.9x105  1.2x107
Driselase 10 mg/mleach  2.8x107  23x10’

Each reaction mixture was incubated at pH 5.0, 30°C for 4 hours.
Osmotic stabilizer used was 0.6M KCl.
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Fig. 1. Effect of the osmotic stabilizers on the protoplast for-
mation.

Each reaction mixture was incubated at pH 5.0, 30°C for 4 hours. 0.6
M osmotic stabilizers were used for protoplast formation, Symbols: H,
X11 mutant; &Y, Z6 mutant.
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Fig. 2. Effect of the concentration of NaCl on the protoplast
formation.

Each reaction mixture was incubated at pH 5.0, 30°C for 4 hours.
Symbols: @, X11 mutant; O, Z6 mutant.
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Fig. 3. Effect of pH on the protoplast formation.

Each reaction mixture was incubated at 30°C for 4 hours. The osmotic
stabilizers and their concentrations were 0.4 M NaCl for X11 mutant
(@) and 0.6 M NaCl for Z6 mutant (O).
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Fig. 4. Effect of temperature on the protoplast formation.
Each reaction mixture was incubated at pH 5.0 for 4 hows. The
osmotic stabilizers and their concentrations were 0.4 M NaCl for X11
mutant (@), and 0.6 M NaCl for Z6 mutant (O).
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Fig. 5. Effect of the reaction time on the protoplast formation.
Each reaction mixtare was incubated at 30°C, pH 5.0. The osmotic
stabilizers and their concentrations were 0.4 M NaCl for X11 mutant
(®) and 0.6 M NaCl for Z6 mutant (O).
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Table 2. Regeneration frequency of protoplast from the aux-
otrophic mutants.

Strains Incubation time No. of Regeneration
(hour) protoplast/m!  frequency (%)

X 11 mutant 1 5% 10° 3.6

2 9.7x 108 6.3

3 6.0x 107 10.0

4 6.5 % 107 11.3

5 7.0 107 9.3

6 6.8 % 107 4.4

Z6 mutant 1 8.9x10° 5.1

2 5.5 % 10° 7.3

3 2.2 % 107 9.4

4 3.0x 107 11.6

5 3.5 107 9.7

6 3.6 107 7.6

The regeneration frequency was defined as the ratio of the number
of protoplasts and the regenerated number of colonies on the hyper-
tonic complete medium.

Asp. coreanus NR 15-1(A), and Z6 mutant of Asp. oryzae NR
2-5(B).
The bar marker represents 15 Lm.
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