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To investigate the condition for the protoplast fusion of Streptococcus lactis, streptomycin (200 ug/ml) resistant and

rifampicin (200 ug/ml) resistant mutants were isolated. By using these markers, protoplast fusion was carried out in the
presence of CaCl, and polyethylene glycol. The optimal conditions for the protoplast fusion were obtained by treat-
ment of protoplasts with 150 mM CaCl, (final concentration; 25 mM) and 40% (w/v) PEG 4,000 for 2 min. At the op-

timal conditions, the fusion frequency was 6.26 x 10-5.

On the other hand, genetic recombination between the antibiotic resistant mutants by mating was not observed.

198241 Kondos'" o] Lac Eeglin|= &
Lactic Streptococci & & A A st AL ¥ 31519 %]
gk ol A bR Al ghaiA B etk Felann

f-abAl o] AHube wjokgk A oln,

ey

o] alod

Lactic Strep -

Aol 411
protoplast 3 o] Hitshets delA gkt~
o 3fod
41 19801 Gasson'® o] protoplast §ell 23k <
A A BAQlAtel A 2 Zelae= o
HZz2 203 ol#) 19831 Okamotos'” 2] ¥ w7}
24 7)4= Skx| =}l o} A protoplast§ 3ol tidF A A =
el A7k ol Folx 2] G 2l

webd ol Foll e

tococci @ FAEedH A 3 FFEAHE
£t
Lactic Streptococci 2] protoplast §3}ol|

= (e}
Aekg

Streptococcus lactis A-

TCC 114545 Al A sto] §¢AAAE S 23 of 2
A welFg Falstdd e, of ﬁxl%x AxtE A
25l protoplast §341 e} ode] of 3kQl zlol} I35}

2 E 59 o
SETER-ETT
AT H HIX|
2 Aol AHE5l FFE Streptococcus lactic

ATCC 114542} UVE 5 erg/mm’ /sec @]
2 9027k Helsted Fuldl kA A HelF
£ stal v

Protoplast A &

ESA X

% 4

£ ®llx] 2+ 20mM DL-threonine
% A 7}8F modified Lactic broth(tryptone 0.5 %,
yeast extract 0.25%, gelatin 0.25%, NaCl 0. 4%,
Sodium acetate 0. 15%, pH 6.8) &
A28} 2.m protoplast 2 A & wl x| 2= 1% (w/v)

b TV Wl A5 AL

glucose 1%,

gelatin, 0. 5M sucrose &

st ek,



164

Protoplastx|= % &}
AR AAs
tﬂ-ﬁl-\:ﬁ

Protoplast A1 2 2 = A4-&
3l 2 v protoplast-§
oo wpyg ool Abgataich

&+-8-3F modified Lactic

SETENE Gotz

20mM DL-threonine-%
brothollA] t<=7] Zul7ba] A x| w)okdt & AL

2 sle] FAE o 20ug/mle lysozyme©ol &
o]¢l+= THMS buffer 30mM Tris-HClL, pH 8.0, 3
mM MgCl,, 0.5M sucrose) & 37CollA 3 A7+ A

% W o]F 2] protoplast (5X 10" pro -
1118 £33 5 2428 (8,000x g,
20min. ) 8l 22 A S 0.36ml 2] THMS buffer
o @rFA|7] 2, 0.04ml 2] CaCl, €43 2mlg]
polyethylene glycol (PEG) &°8& 7}slo] 387} €}
24171 & 7mle THMS buffer & 7}sled ubg-2
7 A Z et shed (8,000 X
g, 20min.) protoplast& 3 THMS buffer &
Hutsla A ae #Helo 0.6% agar5 TR A
Auil=l 3mloll HEY cof5

picin©] 200 g/ml4 EolAd A Hu)=je
sted 10~12% 7k bt ¥ el
st ol Wi PEGS #=xlzg =,
5 & W3tk 7)w 4] protoplast§
AEshgich

PEG: THMS bufferol gaf3sled Abg3slgien]
3 2

2] slo ol e

toplasts) &

olF AellA UAE

o o
g

streptomycin® rifam-

= e o ual
T e

colony+& &

A 2] A 7k
?sl-g]

Kor. J. Appl. Microbiol. Bioeng.

oth mating, plate mating % filter mating & 3}
ol r,].
aelol] 93 Mz W= Ae el el

} colonyg-oll tH&l T, % 3wl =)o) el colony &
o] vl z vepedct

Za % oF
Ho|FEe| 22
Protoplast-§&4] &35 AHstr] A=

JojoF st oFAl

A& marker & AF&35-

Ae) marker & 7}A HF7F %
HolFg FEdled olF
A}&3)e] streptomycin@} rifampicinoll  Zt
HolE Feldiglon,
o FAA WA AL Aol 25t
Table 1o e, o] pro-
toplast A A= o AHAWEEL Table 20 el

e

n ~a3
A eH

SR EEFE Ay Hux] o] Held colony g0l ol utzbs] PEG Rxbgke] od kg x413517] f3he] 1
g A gz ol 4] vHEbE colony 59| ®l 2 viE} M CaCl,s} E=teko] b2 PEG 40% (w/v) 24
o} AL slol Sul TS zAlsteleh Fig. 1014 3=
wefoll ot RAEAH =g ule} 2lo] T $ELS ZaslE Ao 45}\4 o
vl (Mating) &= Gasson5-™ 2] ¥bie] vzl br- u] B-ztek 4,0009] PEGE AHE3lglS o 713 3¢
Table 1. Sensitivities of Streptococcus lactis mutants against streptomycin and rifampicin
Concentration of streptomycin (Ug/ml)
200 100 50 25 12.5 6.25 0
Streptococcus lactis 11454 - — -
Streptococcus lactis MS — 1 + + +
Streptococcus lactis MR — 2 — — -
Concentration of rifampicin (ug/ml)
200 100 50 25 12.5 6.25 0
Sterptococcus lactis 11454 - _ - — _ +
Streptococcus lactis MS — 1 - - — _ _
+ + + + +

Streptococcus lactis MR — 2

+ : growth and — : non growth
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Table 2. Efficiency of protoplastization and regenera-
tion for strains of S. lactis

No. of cells
Strains before Frequency of Regeneration
lysozyme  ggmotic resis-  efficiency(%)
treatment/  ¢apt cell *
ml
11454 29x10® 33x10° 20.7
MS-1 28x10% 28x10° 21.3
MR-2  272x10% 61x10° 18.6

* Ratio of osmotic resistant cells per cells before

lysozyme treatment.
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Table 3. Genetic recombination by mating

Mating type Input cell Recom- Frequency of

(MS-1xMR-2) (CFU/ml) binant  recombination
(CFU/ml)

Broth mating 5.6 x 10° 8 143x10°%

Plate mating 2.05x10° 36 1.76x108

Filter mating 2.3 x 10° 28 1.22x108

* Spontaneous mutation frequency of MS — 1 against
rifampicin (200 g/ml) : 1.32 x 108
*% Spontaneous mutation frequency of MR—2 against
streptomycin (200 g/ml): 1.1 x 1078
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