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Abstract

The yeast cell wall lytic action of the alkaline AL-protease, which was found out of the crude
Zymolyase that a kind of yeast cell wall lytic endo-8-1,3-glucanase produced from Arthrobacter
lutews, was investigated with the viable cells of S.sake and it’s cell wall preparation.

Al-protease on the lysis of the viable yeast cells showed very low activities with the alone, but
the lytic activities were highly increased with the combination of AL-protease and Zymolyase. On the
stepwise treatment of the viable yeast cells with AL-protease and Zymolyase, the cells were lysed
highly only by the course having a treatment with Zymolyase after pretreatment with AL-protease.
Thus synergistic action of AL-protease was not observed with any some commercial enzymes, known
as a type of alkaline and serine protease such as AL-protease, and was also found to be affected
greatly by the culture conditions and species of the yeast tested. AL-protease caused the release of
some peptide and a lot of sugar from the cell wall preparation, but could not lysed the cell wall more
than 66%. Whereas Zymolyase could lysed the cell walls almost completely with alone,

On the basis of these results, the synergistic action of AL-protease on the lysis of S. sake cells is
hypothesized that at first AL-protease bind to the yeast cell surface layer consisting of mannan and
protein, and then changes their conformation to facilitate the penetration of Zymolyase from the

-outside to the inside framework layer constituted of alkali insoluble 8-1, 3-glucan.
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—Centrifuged differentially in 40% sucrose (w/v) at 250~480 g for 5 min. Cell
wall fraction was layered on the top of centrifuge tube (2.5X10cm)

Upper layer

—Washed 5 times with deionized water and lyophilized.

Lyophilized cell wall preparation

Fig. 1. Preparative procedures of the cell wall from S. sake
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Table 1. Synergistic effect between AL-protease and Zymolyase on the lysis of S. sake

cells

After pretreatment in the phosphate buffer (50mM, pH 7.5) with AL-protease (12xg) or
Zymolyase (12 pg) for 15 minutes at 25°C, yeast cells were washed centrifugically 3 times
with distilled water. That yeast cells were subsequently resuspended in the reaction mixture
containing AL~protease and/or Zymolyase and they were then incubated with gentle shaking
under same conditions as pretreatment except the reaction time in the treatment of A was

30 min.
Enzymes NasSOs Lytic
Pretreatment Treatment (mM) activity(%)*
None AL-protease 0 3
None AL-protease 50 5
A None AL-protease+Zymolyase 0 49
None AL-protease - Zymolyase 50 54
None Zymolyase 0 2
None Zymolyase 50 38
AL-protease None 0 16
None AL-protease 0 12
B Zymolyase None 0 5
None Zymolyase 0 15
AL-protease Zymolyase 0 62
Zymolyase AL-~protease 0 28

*. 92 decrease in turbidity of the yeast cell suspension in O.D. at 800 nm
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Table 2. Synergistic effect between AL-protease and Zymolyase on the lysis of the yeast

cell wall preparation

The yeast cell wall preparation (5mg), isolated from S. sake and lyophilized was suspended
in the 50 mM phosphate buffer (pH 7.5), and they were incubated with AL-protease (20 ug)
and/or Zymolyase (20 ng) for indicated time in table at 25°C with shaking.

Reaction mixtures

Lytic activities(%)*

Enzymes Na,S03;(mM) 0.5 1.0 1.5 2.0 3.0 5.0 10.0 15. 0%*
AL-protease 0 .22 31 39 47 58 66 66 66
AL-protease 50 27 37 49 64 69 71 71 71
AL-protease +Zymolyase 0 53 82 99 99 99 99 99 99
AL-protease{-Zymolyase 50 75 92 99 99 99 99 99 99
Zymolyase 0 11 21 29 36 52 70 - 99 99
Zymolyase 50 16 31 47 60 80 99 99 99
None 50 3 5 8 12 21 32 40 41

*; % decrease in turbidity of the yeast cell suspension in 0.D. at 800 nm

**; reaction time(hr)
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Analysis of the hydrozates released from the yeast cell wall preparation by

The reaction mixture (5ml) consisting of 5mg cell wall preparation, 83 ng AL-protease and

0.1 M phosophate buffer (pH 7.5) was incubated with gentle shaking for 5 hr.

at 25°C.

Analysis items Control Reaction mixture
Turbidity (0.D. 660 nm, %) 100 36
Total sugar (ug) 200 2500
Reducing sugar (ug) 50 230
Protein (ug) + 23
Ninhydrin reaction (0.D 570 nm) 0.3 0.9
Invertase activity + 4+
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Table 4. Synergistic effect between Zymolyase and some commercial alkaline protease on

lysis of S. sake cells

After pretreatment in the phosphate buffer (50mM, pH 7.5) with protease (100 xg)
described in table for 30 minutes at 25°C, the reaction mixture was incubated with inhib-
itors for 5 minutes. The yeast cells in that mixture were subsequently washed centrifugic-~
ally 3 times with distilled water, and they were then treated with Zymolyase (20 xg) for
15 minutes under the same conditions as pretreatment.

Pretreatment enzymes Inhibitors Treatment enzymes Lytic activity*
Trypsin None None 0%

- Trypsin TLCK Zymolyase 3
Chymotrypsin None None 0
Chymirypsin TPCK Zymolyase 2
Nagarse None None 0
Nagarse DFP Zymolyase 3
AL-protease None None 4
AL-protease DFP Zymolyase 62

*, % decrease in turbidity of the yeast cell suspension in O.D. 800 nm
Abbreviation: TLCK, tosyllysinechloromethyl ketone; TPCK, tosylphenylalanylchloromethyl ketone;
DEP, diisopropylphosphorofluoridate
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Table 5. Synergistic effect between AL-protease and Zymelyase on the lysis of various

yeast cells

The yeast cells suspended in the phosphate buffer (50 mM,

pH 7.5) containing AL—protease

(12 ng) and/or Zymolyase (12 ng) were incubated with shaking for 60 minutes at 25°C.

Lytic activity(%)*

Reaction mixture

. sake

NazS0O Shaking Stationary Brewery Baker's
agz 3 a1 ati kK P
Enzymes (mM) culture culture yeas yeas
AL-protease 0 8 6 3 0
AL-protease 50 11 8 4 0
AL-protease+Zymolyase 0 68 19 32 0
Zymolyase 0 3 2 0 0
Zymolyase 50 60 8 0 0

*, 9% decrease in turbidity of the yeast cell suspension in 0.D. 800 nm

. Saccharomyces carlsbergensis
**¥. Commercial baker’s yeast, S. -cerevisiae
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