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Studies on the Protoplast Fusion between Lactobacillus casei
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Abstract — Protoplast fusion between lincomycin resistant Lactobacillus caset KCTC 1121 and
rifampicin resistant Lactobacillus delbrueckii JK-414 was attempted to obtain the improved st-
rains. Protoplasts of L. casei and L. delbrueckii were produced by mutanolysin digestion at
427 for 15 min. L. caset cells were converted to protoplasts by treating with 5 ug/m/ of mutanol-
ysin in 20 mM HEPES huffer (pH 7.0) containing 0.75 M sucrose at the middle logarithmic growth
phase. In case of L. delbrueckii 1.0 M sucrose was used osmotic stabilizer. Regeneration of
protoplast in both strains was efficiently accomplished on the regeneration medium containing
10% sucros., 6 mM MgCl,, 6 mM CaCl,, and 2.5% gelatin. Protoplast fusion between L. case:
and L. delbrueckii was carried out in the presence of 40% of PEG 4,000. The frequency of
protoplast fusion was found to be about 3.2X10 * Acid production of L. caser was better
than that of L. delbrueckii. Among fusants, F23 and F35 exhibited excellent lactic acid produc-
tion. F23 and F24 exhibited the improved proteolysis compared to that of the parent strains
and they had twice as much as DNA content of the parents.
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HEPES+= Sigma Chemical Co. A& A3k}

7
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Cultivation in fresh MRS medium (2X10f cells/m/)
+
Centrifugation (4,000xg, 10 min)
J
Washed with 20 mM HEPES buffer (pH 7.0, twice)
i

Suspended with protoplast forming buffer

*  Plated on MRS medium
(original cell)
Reaction with lytic enzyme
% Plated on MRS medium
(osmotic resistant cell)
Dilution with protoplast forming buffer

:

Plated on regeneration medium

¥
Incubation for 3~5 days at 30C

Fig. 1. Procedure of protoplast formation and regene-
ration.
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Fig. 2. Procedure of protoplast fusion.
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Fig. 3. Effect of growth phase on protoplast formation

of (a) L. casei KCTC 1121 and (b) L. delbrueckii JK-
414.
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Fig. 4. Effect of mutanolysin concentration on proto-
plast formation of (a) L. casei KCTC 1121 and (b)
L. delbrueckii JK-414,

O; mutanolysin 2.5 ug/mi, O; mutanoelysin 5 pug/mi, A;
mutanolysin 10 pg/m!, a; mutanolysin 20 ug/m/
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Fig. 5. Effect of the sucrose concentration on protoplast
formation of (a) L. casei KCTC 1121 and (b) L. delb-
rueckii JK-414.

[1; none, @: sucrose 0.25 M, ~; sucrose 0.5 M, a; suc-
rose 0.75 M, O; sucrose 1.0M
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Table 1. Effect of the enzyme treatment time on the formation and regeneration of protoplasts of L. casei KCTC
1121

Treatment No. of regenerated No. of ORC** Frequency of Frequency of
time (min) cells (CFU*/mi) (CFU/mi) protoplasts (%) regeneration (%)
15 9.1 X107 1.4X 107 97.6 13.6
30 1.8 X107 1.0 X107 08.3 14
45 1.0 X 107 5.4 X 10° 99.1 0.8

No. of inmtial cells was 58X 10° m/.

The enzyme concentration was mutanolysin 5 ug/mi.
*CFU; colony forming unit

¥ORC; osmotic resistant cell

Table 2. Effect of the enzyme treatment time on the formation and regeneration of protoplasts of L. delbrueckii
JK-414

Treatment No. of regenerated No. of ORC Frequency of Frequency of
time (min) cells (CFU/mi) (CFU/mD) protoplasts (%) regeneration (%)
15 1.0 X 10° 3.3X10° 95.7 9.1
30 6.5X 107 2.8 X107 96.4 5.0
45 1.8 X 1(° R.0X10° 99.0 1.3

No. of initial cells was 7.7X10% m/.
The enzyme concentration was mutanolysin 5 pg/my.

Table 3. Effect of osmotic stabilizers on the regenera-
tion of protoplasts of L. casei KCTC 1121 and L. delb-
rueckii JK-414
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Fig. 6. Effect of the concentration of PEG 4,000 on
the frequency of protoplast fusion.
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e FAMY A= ekt

A MY 53 2T 3T Har|R F9

11
Table 4. Genetic stability of fusants
Strains Colonies on Auxotrophs
CM* SM** (%)
F1 496 494 0.4
K6 212 208 1.9
F11 202 292 0
Fl14 405 402 0.74
Fl16 300 300 0
F18 636 632 0.63
F23 530 530 0
F24 466 464 0.43
F25 240 194 19.2
F27 295 295 0
F28 436 430 1.38
F35 416 414 0.35
F36 292 287 1.71
F39 330 330 0

*CM; complete medium
**SM: selective medium

Table 5. DNA content in cells of parents and fusants

Strains Content of DNA (fg/celD)
L. caser KCTC 1121 4.7
L. delbrueckir JK-414 0.6
F1 25.6
Fi1 53.8
F14 3.5
F16 32.6
F18 4.9
F23 13.2
F24 12.4
F27 37.3
F35 16.7
F39 5.6

A A eHE HER A5 Fig 749} 7bel L. ca-
set?} L. delbrueckii 2} skim milkell4] AF AA =
Ho| HA st o, g3 F23, F35% L. delb-
riuecku Bt A A =8o| Ll ont Lo casa B
v Wkt

B-Galactosidase @M | 7} #3529 B-galactosidase
] 84 AA YHE v ZES7] et HE F
ZRE2NY g Fi4e] F4HE FAHI A7, Table
6oll A &} o] L. casei~ L. delbrueckii Bt} B-galacto-
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Fig. 7. Lactic acid production of parent strains and
two fusants in 10% skim milk.
®; L caser KCTC 1121, O; L. delbreuckin JK-414, a;
F23, ~; F35

Table 6. 3-galactosidase activity* of parents and fusants

Strains B-galactosidase activity
L. caser KCTC 1121 680
L. delbrueckir JK-414 496
F1 376
F11 119
F14 411.1
F16 130
F18 375.9
F23 118
F24 505.1
F27 600
F35 778
F39 714

*Specific activity was expressed as nanomoles of o-nit-
rophenol liberated from ONPG per miligram of enzyme
protein per minute.

sidase #Ado] JF gl e, F249 F278 + 25
0 Axel EagAe B F359 F30e 24
FXr} B-galactosidase &4do] it

Protease @M | X452 §859 #8717 5
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Fig. 8. Proteolytic activity of parent strains and fusants
in 10% skim milk.

®: L casei KCTC 1121, O; L. delbreuckii JK-414, a;
F23, ~; F35
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