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Yeast Cell Wall Lytic Enzyme Produced by Dicyma sp. YCH-37
II. Effect of Culture Conditions and Pretreatment
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Abstract

We examined some properties of yeast cell wall lytic enzyme produced by Dicyma sp. YCH-37. Several me-
tal ions, reducing reagents, and chemical modifiers have little effects on the lytic activity, except guanidine-
HCI. Yeast cells of early log phase were more susceptible to the enzyme than those of stationary phase, and
heat-treated cells were more easily lysed than intact living ones. Yeast cells pretreated with organic solvents
such as butanol and acetone were more susceptible to the enzyme than intact living ones. Yeast cells cultured
in Yeast extract-Malt extract medium containing 0.5 M ammonium sulfate were easily lysed by the lytic en-
zyme, and yeast cells cultured without shaking were more easily lysed by the enzyme than those with shaking.
When SDS, P-mercaptoethanol, Triton X-100, sodium sulfite, and KCI were added to enzyme reaction mix-

ture each, lysis of yeast cells was more effective.
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Table 1. Effect of metal ions on the lytic activity

Metal ions (1 mM) Relative activity (%)

None 100
AgNO; 94
CaCl, 98
CoCl. 81
CuSO, 85
FeSO. 99
MnSO; 92
NiCl. 73
NaCl 96
KCl 96
MgCl, 97
HgCl. 79
AlCI, 93
LiCl 91

Table 2. Effect of reducing agents on the lytic activity

Reducing agents  Concentration Relative activity (%)

None 100
f-Mercaptoethanol 10 mM 96
Sodium thiosulfate 1 mM 100
Sodium sulfate 1 mM 102
Sodium citrate 1 mM 102
Cysteine I mM 103
L-Ascorbic acid 1 mM 100
A F l o3-S dolr ] gisle] 7F EAS HEF

7} 7H7E 1 mMo] 5|22 F 4ol Hrlsle] 30°Col
A 3087 k)&t F, 660 nmell 42| HEEAE A
shodch 2 Az £ Gixe Add AR FHe)
(Table 1), <)) (Table 2)oll ciaff A2 kg H 2
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Table 3. Effect of chemicals on the lytic activity

Chemicals Concentration Relative activity (%)
None 100
EDTA 1 mM 96
SDS 0.1% 83
Urea I M 38
Sodium azide 1 mM 94
Guanidine-HCl 3 M 0
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Fig. 1. Effect of culture time of yeast on the yeast cell
wall lytic activity. O—: control, @—®: 8 hr culture,
B—M: 16 hr culture.
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Fig. 2. Effect of stationary and shaking cultures of
yeast on the yeast cell wall lytic activity. Open symbols
represent controls, and closed symbols represent en-
zyme reactions. C—C, @—@: stationary culture, “—{],
MW—M: shaking culture.
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Fig. 3. Effect of ammonium sulfate in culture medium
of yeast on the yeast cell lytic activity. Open symbols
represent controls, and closed symbols represent en-
zyme reactions. O—CO, @—@: with 0.5 M ammonium
sulfate, C—_J, B—M: without ammonium sulfate.
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Fig. 4. Effect of preheating of yeast on the yeast cell
wall lytic activity. O—C: control, A—A: S0°C, A—A:
60°C, ®—@: 80°C, B—Mm: 100'C, [[—L: autoclaved.
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Fig. 5. Effect of preheating time of yeast at 80T on
the yeast cell wall lytic activity, O—O: control, —(1:
15 min, B—M: 30 min, A—A: 45 min, ®—@®: 60 min.
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Fig. 6. Effect of pretreatment of yeast by organic sol-
vents on the yeast cell wall lytic activity. O—O: control,
®—@®: butanol, —M: acetone.

Table 4. Effect of various chemicals on the suscepti-
bility

Chemicals Concentration  Susceptibility (%)
None 10
B-Mercaptoethanol 40 mM 20
SDS 0.4% 60
EDTA 3 mM 10
Tween 20 0.5% 10
Tween 80 0.5% 10
Triton X-100 0.5% 75
Potassium chloride I M 20
Sodium sulfite 025 M 50
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sfmg 72 gl o e} VAol IS &
o]&tA| sjof St F7HE Aoz Azbdcl. Bu-
tanol< lipophilicdt A3 &3} hydrophilicg A& &
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Fig. 7. Effect of Triton X-100 on the yeast cell wall lyt-
ic activity. O—C: control (only 0.5% Triton X-100 add-
ed). A—A: 0.1%, @—@: 0.5%, B—R: 1.0%. Control
group was the result of the incubation of yeast cells at
40°C in the presence of 0.5% of Triton X-100 without the
enzyme.
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Fig. 8. Effect of SDS on the yeast cell wall lytic ac-
tivity. O—C: control (only 0.4% SDS added), A—aA: 0.1
%, ®—®: 0.5%, B—M: 1.0%. Control group was the

result of the incubation of yeast cells at 40°C in the pres-
ence of 0.4% of SDS without the enzyme.
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