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Conditions of lysis and protoplast formation of hiochi-bacteria. Kazunixo OnsucHI,
Yuko HicasHipa, AxiHiIRo Kanpa Masaaks Hamacui and Taxkemitsu Honma
(General Research Institute, Ozeki Sake Brewing Co., Lid., 4-9 Imazu Dezaike-cho,
Nishinomiya-shi, Hyogo 663) Hakkokogaku 67: 491-498. 1589.

Hiochi-bacteria was not lysed by a single use of commercial enzymes, but was
lysed by a combination of three sorts of enzymes (3C ug/ml lysozyme, 60 ug/ml N-
acetylmuramidase SG, 2000 U/ml achromopeptidase). The most effective enzyme for
cell lysis in this combination was different depending on strains (true hiochi-bacilli or
hiochi-lactobacilli of homo- or hetero-fermenters). In this system, hiochi-bacteria
cells in stationary phase were more sensitive to lytic enzyme than its cells in Jogarithmic

phase.

Di- or tri-saccharides and organic acid salts were appropriate for osmotic
stabilizers in protoplast formation of hiochi bacteria cells.

But mono-saccharides

(sugar-alcohols) were not appropriate for the stabilization of protoplast and inorganic

salts inhibited lysis of cells.
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Table 1. Lysis of Lactobacillus and hiochi bacteria cells by lytic enzymes.
Lysis (%)

Enzymes L54A C-1-Ca H-7 H-34 S-40 H-1
1h 2h 3h 1h 2h 3h 1h 2h 3h 1h 2h 3h 1b 2h 3h 1h 2h 3h
LYS 20ug/mi 98 100 100 98 99 100 100 100 100 82 72 68 94 86 82 97 100 100
100ug/ml 97 100 100 100 100 100 100 101 100 78 58 54 89 84 77 97 96 93
500ug/ml 100 102 100 110 112 115 103 100 103 101 95 79 91 85 &0 73 68 58
ACH 200U/ml 100 101 102 97 95 94 99 98 98 100 100 98 91 8 84 100 101 97
1000U/ml 101 102 103 100 95 95 99 98 98 100 100 97 82 73 72 101 97 98
NAM 20pug/ml 89 89 8 8 78 77 91 8 89 100 97 95 84 84 84 94 89 87
100pug/mi 8 8 76 81 73 71 93 93 91 97 70 59 & 77 74 90 8 78
aAM 1000ug/ml 100 101 105 101 95 98 100 99 99 101 100 101 77 74 73 103 100 101

Each kind of cells was suspended in TMB and incubated with the indicated enzymes for 1, 2 and 3h at 37°C.

The absorbance of cell suspension were measured at 660 nm.
ratio of absorbance with enzyme against without enzyme.

NAM, N-acetylmuramidase SG; aAM, a-amylase.

The degree of lysis was indicated by
LYS, lysozyme; ACH, achromopeptidase;
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Fig. 1.

Lysis of hiochi-lactobacilli homofermenter A-1 by single and combined enzymes.

Cells were suspended in TMB and incubated with an indicated enzyme combination

at 37°C for 2h.
ACH, achromopeptidase (U/ml).
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LYS, lysozyme (u g/ml); NAM, N-acetylmuramidase SG (u g/ml);
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Fig. 2. Lysis of hiochi bacteria by single and combined enzymes.
The cells of each strain were suspended in TMB and incubated with an indicated
enzyme combination at 37°C over night. LYS, lysozyme (ng/ml); NAM, N-acetyl-
muramidase SG (ug/ml); ACH, achromopeptidase (U/ml).
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Fig. 3. The comparison of degree of lysis in growth phase between combinations of two,
and three enzymes.
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The cells of each strain were incubated with two or three combined enzymes. @,
logarithmic phase; A, stationary phase; 2, two enzymes combination (60 ug/ml NAM,

2000 U/ml ACH) and 3, three enzymes combination (30 pg/ml LYS, 60 ug/ml NAM,
2000 U/ml ACH).
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Table 2. Influence of osmotic stabilizers on cell lysis.
Lysis (%)
Stabilizers Conc. Homo-fermenters Hetero-fermenters
S-24 S-40 S-14 H-1

Without enzymes 100.0 100.0 100.0 100.0
Without stabilizer 10.8 22.3 16.0 10.6
KCl1 0.9M 100. 2 — 84.0 —
-MgCl, 0.9M 82.1 — 55. 2 —
sorbitol 0.9M 9.7 — 12.0 —
1.3M 14.0 — 8.2 —
1.8 M 12.0 — 6.1 —
mannitol 0.9M 17.9 — 17.9 —
1.3 M 12.8 - 7.2 —
1.8 M 13.9 — 6.8 —
sucrose 0.5M 9.2 — 34.1 —
0.7M 8.0 — 38.6 -
1.0M — 19.9 — 8.5
raffinose 0.25M — 24.5 — 10.6
0.75M — 32.3 — 11.7
Na-isoascorbate 0.4 M - 37.8 — 76.6
0.8M — 42.8 — 66.0
Na-succinate 0.8M — 35.8 —_— 60.0
1.6 M — 62.7 — 29.8

Each strain was suspended in TMB containing the indicated stabilizers with or
without combined enzymes (30pg/ml LYS, 60ug/ml NAM and 2000 U/m! ACH)
and incubated at 37°C for 2h. —, data not measured in the experiments.
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Fig. 4. Effects of osmotic stabilizers on protoplast formation.
The cells of each strain were suspended in TMB  containing the indicated osmotic
stabilizers with or without combined enzymes (30 ug/ml LYS, 60 ug/ml NAM, and
2000 U/ml ACH). After incubation at 37°C for 2 h, each reaction mixture was diluted
to X10 volume with TMB with or without stabilizer. Then absorbance at 660 nm
was measured. [J, the ratio of absorbance with enzyme against without enzyme after
dilution with TMB containing stabilizer; M, the absorbance decrease ratio of cell sus-
pension diluted with only TMB; “Cont”, the absorbance decrease of cell suspension
incubated with enzymes in TMB except osmotic stabilizer.

Table 3. Osmotic stabilizers for protoplast formation.

Strains
Stabilizers Conc.

A-l H-7 S-7 H-34 S-24 S-40 S-14 H-1

KCl1 0.9M X — — — X — X —

Sorbitol 0.9M X — — — X — X —

Mannitol 0.9M X —_ — — X — X —

Arabinose 0.5M X — — — O — X —

Sucrose 0.5M — — — — O — @) —

0.7M — - O O O — O -

1.0M — X — — — X — O

Melibiose 0.5M X — — — O X X -

Raffinose 0.25M — X — — — yaN — O

0.5M A A — - O A x O

Na-Citrate 0.9M @) — — — X X X —
Na-Isoascorbate 0.4 M — X — — — A — A

0.8 M — X — — — A — A

0.9M X — — - O O o -

Na-Succinate 0.8 M — O — — - X —_— X

0.9 M O — — — O O — X

Na-Malate 0.5M X — — — A O X —
Symbols: (O, formed protoplasts; A\, contained intact cells; X, not formed protoplasts; —, not

tested.
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Fig. 5. Protoplast formation of hiochi bacteria.
The cells of each strain were incubated with or without enzymes in TMB containing

indicated osmotic stabilizers at 37°C.
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