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Abstract

The optimal conditions for eletrofusion between the cells of streptomycin(2mg/ml) and linco-
mycin(54g/ml) resistant Lactobacillus bulgaricus IFO 13953 and of kanamycin(600ug/ml) resistant
Lactobacillus acidophilus 88 were investigated. The highest numbers of electrofusant were obtained
at a capacitance value of 100msec(2,300uF), a field strength of 500V/cm and at a pulse controller
setting of 49ohms. When various divalent cations were added to the electroporation buffer, the
electrofusion yield was slightly increased by the addition of 1ImM Mg?". Electrofusants were very
efficiently obtained by addition of 30% polyethylene glycol in electroporation buffer. Fusion yield
of electroporation was better than that of polyethylene glycol mediated chemical induction method.
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2 125ug/ml9] lysozymes H7}sted 37°Cell 4| 30&7¢

Preculture(37°C, 10 hours)
Cultivation in MRS medium(1 x 10%cell/m1)

Centrifugation(4,000 < g, 10min)

Washed with HEPES buffer(twice)

Suspended with protoplast forming buffer
Plated on MRS medium
(original ceil)
Reaction with lytic enzyme
Plated on MRS medium
(ORC)
Dilution with protoplast forming buffer

1

Plated on RM medium

Incubation for 3~5 days at 30°C

Fig. 1. Procedure of protoplast formation and regene—
ration.
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Protoplast A Protoplast B

Centrifugation{4,000 X g, 10min)
Suspended with protoplast forming buffer
PEG treatment
Incubation(30°C, 1min)

Added with protoplast forming buffer
Centrifugation(4,000 X g, 10min)
Suspended with protoplast forming buffer
Plated on selective medium, RM

Incubation for 5~7 days at 30°C

Fig. 2. Procedure of protoplast fusion for PEG medi-
ated chemical induction.
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Fusion yield(%)=

CFU on selective medium

; ; X 100
CFU on regeneration medium

(CFU : Colony Forming Unit)

Transmission electron microscope(TEM)
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Table 1. Antibiotic resistance patterns of L. bulgaricus, L. acidophilus 88 and their mutant strains

Antibiotics L. bulgaricus

L. bulgaricus mutant

L. acidophilus 88 L. acidophilus 88 mutant

Streptomycin(mg/ml)
05 -
1 —
2 —
Kanamycin(ug/ml)
200 - -
300 - -
400 - -
500 — —_
60() . —_
Lincomycin(ug/ml)
3 —
4 —
5 —

++ +

o+

5ol 1ot 21 FollA] A WA markerel] 2% W

£ 0]8-3}7] 93l spontaneous mutation®HH (15)2.
2 2339 L bulgaricus®}t L. acidophilus 83%] & A
A WA o] F-2 Felslgrh Table 161419} 2o strep-
tomycin(2mg/ml) 3} lincomycin(5ug/ml)ol] WAd-& v}
e+ L bulgaricus ¥o]5-2} kanamycin(600ug/ml)
o] WA& 7}R & L acidophilus ¥ o) FE ¥ stdc}
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Fig. 3. Effect of electroporation time on the electro—
fusion between L. acidophilus and L. bulgaricus.
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Fig. 4. Effect of electroporation voltage on the electro-
fusion between L. acidophilus and L. bulgaricus.

Table 2. Effect of the divalent cations on electro-
fusion yield

Bivalent cation Concentration(mM) Electrofusion

yield(%)

None 0 103
Ca*? 1 8.4
7.0

5 6.2

Mg “? 1 11.0
3 83

5 76

Mn*? 1 6.3
3 5.3

5 41

Electroporation was carried out in electrofusion
buffer containing various divalent cations at the con-
centrations indicated

Zhazell o)sf AlEe] $Ao] dojuhA Hch(24). Fig.
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(25)8} #Alo] & Z o2 ALEFECH

PEG-mediated fusionZt electrofusion2l &
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43§ A8 ¥ 2YS o, Table 34141} 3Fe] electro-
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Fig. 5. Effect of PEG concentration on the electrofusion
between L. acidophilus and L. bulgaricus.
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Table 3. Comparision of protoplast fusion yield bet-
ween L. acidophilus 88 and L. buigaricus
via electrofusion or chemical fusion

Fusion yield(%)

Fusion method

Electrofusion 10.7
Electrofusion and PEG 10% 11.3
Electrofusion and PEG 20% 13.2
Electrofusion and PEG 30% 155
Electrofusion and PEG 40% 12.6
Chemical fusion 9.3

A HoldH 2E

L. bulgaricus®} L. acidophilus®] protoplast® PEG
Azjol of# AEgie] dejvte= A& TEMLZ
TEsA ) F 729 43447} PEG Ao o3 A
Z3}o] A Z59](contact zone)E H A3t X (Fig.
6(A)), o1l & A& X9+ §gAA ] 2Pl we}
Yy geto] LEx o2 An=e] WYY EH(fusing
stage)o} FolvteE A2 YA (Fig. 6(B, C)). o]
FA A AR FHFES A AHu st G
v o s 2 Az Ballo] wdFel A
Zrgeol At

A

o of3] AAH §3FE A" 3] 93 streptomycin
(2mg/mD#} lincomycin(Gug/mioll WA -& el &
L. bulgaricus ¥ °]F2} kanamycin(600ug/ml) o] W4
4+ Y= L acidophilus 88 W) F& #2]styc}.
Electrofusion€ 500V/cm, 100msec{49ohms, 2300
capacitance)oll A =38 3)& o) 7P §io] A Aoiny}
Lol A7) Alrle) Atel FETE §7 £ S
o] AA3] FAastuch 271 ol AR o2 §
B85 A2 7= A %S Veb 92 1mM MgCle
A& g3 fgol U7 Frsldck PEG 40008 elec-
trofusion bufferell 30% ==& A7} S o 7} %35
g 5F A& Jehligl e 2 oM 238
8 £8o] 348t} Electrofusion® 3% PEG =i 7}
o % ¥ F} &L v 2T A, A v£
3 &3 E&S Y2y electrofusion® & PEG
viFfo] i3 S EdEAe o A 42T &
¥ B&S vehido)

INEE

B2 AGFE 1949 % 7|2 93td 74 St d F2A]

Fig. 6. Transmission electron micrographs of protoplast fusion between L. bulgaricus and L. acidophilus.
(A) Contacting stage(x30,000) (B) Initial fusion stage(x25,000) (C) Final fusion stage(x50,000)
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