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Evaluation of Optimum Conditions for the Electrofusion between Lactobacillus sp. JC-7 Iso-
lated from Kimchi and Lactobacillus acidophilus 88. Young-Bae Jo, Hyun-Jung Choi, Hyung-
Suk Baik and Hong-Ki Jun*. Deparfment of Microbiology. Pusan National University, Pusan
609-735, Korea — A lactic acid bacterium was isolated from kimchi. The isolated strain was identified
as the genus Lactobacillus through its morphological, cultural, and physiological characteristics and
named as Lactobacillus sp. JC-7. The optimum conditions for the electrofusion between streptomycin
(2.5 mg/ml) resistant mutant of Lactobacillus acidophilus 88 and kanamycin (600 pg/ml) resistant mu-
tant of Lactobacillus sp. JC-7 were evaluated. The highest number of fusants were obtained at a capa-
citance value of 120 msec (1670 puF), a field strength of 100 V/cm, and a pulse controller setting of
72€2. The optimum pH of electroporation buffer was 7.5 and the concentration of divalent cation was 1

mM Mg™.

Electrofusants were efficiently obtained by addition 20% polyethylene glycol to elec-

troporation buffer. The yield of fusion was better than that of using polyethylene glycol mediated

chemical induction.
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Table 1. Morphological and cultural characteristics of the
isolated strain JC-7

Contents Characleristics
Shape rod and round end
Cell size (pm) 0.1-0.2xX0.4-0.8 pm
Mortility nonmortiity
Gram stain positive
Colonies circular, convex
Colony surface smooth
Colony color milky color
Colony opacity opaque
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Fig. 1. Electron micrographic of the isolated strain JC-7. In-
dicator bar represents 200 nm.
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Table 2. Assimilation of various carbon sources by the iso-

lated strain JC-7

Carbon sources Assimilation ability

Glucose positive
Fructose positive
Mannose positive
Galactose positive
Sucrose positive
Lactose positive
Maltose positive
Rhamnose negative
Arabinose negative
Trehalose positive
Raffinose positive
Ribose positive
Melibiose positive
Cellobiose positive
Sorbitol positive
Mannitol positive
Adonitol negative
Salicin positive
[nuline positive
Esculin positive
Gluconate positive
[nositol negative
Glycogen negative
Starch negative
Melezitose positive
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Table. 3. Biochemical and physiological characteristics of

the isolated strain JC-7
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Tests Characteristics

T

Aerobic growth positive
Anaerobic growth positive
Catalase test negative
Arginine decarboxylase test positive
Starch hydrolysis negative
Urease test negative
Glucose (acid-production) positive
Citrate utilization positive
Esculine hydrolysis positive
Oxidation fermentation test fermentation
Lysine decarboxylase test negative
Ornithine decarboxylase test positive
Hydrolysis of O-nitrophenyl-D- positive
galactopyranoside
Growth on 4.5% Na(Cl positive
B-Galactosidase test positive
Growth at 45T positive
Growth at 15T posifive
Gas production on glucose negative
Growth on peptone base positive
Growth on 0.5 pg/m/ bacitracin positive
Growth on 0.2 ug/m/ optochin positive
Hemicellulase test positive
Growth on 10% bile positive
Growth on 40% bile positive
Tetrazolium Red positive
Growth at 0.1 p{/m/ novobiocin positive
Utilization of pyruvate positive
Utilization of xylose positive
Hemolysin activity negative
Growth on 0.03% DP 300 negative
Utilization of acetamide negative
Growth on 0.02% plant indican negative
Utilization of malonate negative
Growth on 0.03% polymyxin negative
Utilization of tryptophan negative
Growth on 0.2% p-coumaric negative
Production of H,S negative

Table 4. Antibiotic resistance patterns of Lactobacillus sp.
JC-7, L. aczdoph:hcs 88, and their mutant strains

L. acido-
philus
88 mutant

L. ac:d0~—
bacillus  bacillus philus
JC-7 JC-7 88

mutant

Lacm- Lacm-

Antibiotics

Streptomycin

(mg/ml)
(.5 +
1 -
1.5 -
2 -
2.5 -

Kanamycin

(Hg/ml)
100 + + +
200 + + +
300 - - +
400 - - +
500 - - -
600 - - -

+ + + + +

+ + 4+ + + +
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Fig. 2. Effect of electroporation time on the electrofusion
between L. acidophilus and Lactobacillus sp. JC-7.
Electrofusion was carried out under the field strength of 100 V/cm.
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Fig. 3. Effect of electroporation voltage on the electrofusion
between L. acidophilus and Lactobacillus sp. JC-7.
Electrofusion was carried out under the capacitance value of 120
msec{1670 uF).

Table 5. Effect of divalent cations on electrofusion yield

Concentration (mM) Fusion vield (%)

None 9.82
Mg 12.37
9.57
6.29
8.33
5.78
3.86
7.23
5.21
3.75

Electrofusion was carried out in buffer containg various kinds
and concentrations of divalent cations.

Divalent cation

3

Mn™

2
Ca”™
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Fig. 4. Effect of PEG concentration on the electrofusion
between L. acidophilus and Lactobacillus sp. JC-7.

PEG 4000 was added to electrofusion buffer as indicated concen-
trations. Electrofusion was carried out under the field strength of
100 V/cm and the capacitance value of 120 msec(1670 pF).
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Fig. 5. Effect of pH of electroporation buffer on the elec-
trofusion between L. acidophilus and Lactobacillus sp. JC-7.
Electrofusion was carried out under the field strength of 100 V/
cm and the capacitance value of 120 msec(1670uF).

Table 6. Comparision of fusion vield of L. acidophilus and
Lactobacillus sp. JC-7 via electric field and chemical in-
duction.

Fusion method Fusion vield (%)

Electrofusion 12.2
Electrofusion with PEG 10% 13.2
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