KOREAN J. FOOD & NUTRITION
Vol. 5. No. 2, 77~83(1992)

M7 1MBHol| 2|8t Bacillus brevis P176-22| ¥§3xE

Mo+ -AF Y
Ao s 4 EG Y, o g ot

Transformation of Bacillus brevis P176-2 with Plasmid
DNA by Electroporation

Ki-Su Chae, Kyung-I1 Um*
Dept. of Food and Nutrition, Kyungnam Junior College, Pusan 616-701, Korea

Dept. of Biology, Dong-A University, Pusan 604-714, Korea*

Abstract

The optimum conditions and mechanisms for the plasmid-mediated genetic transformation of intact

cells of Bacillus brevis P176-2, an extracellular protein producing bacterium, by electroporation were

investigated. It was found that pUB110 plasmid DNA can be introduced into intact bacterial cells by

electroporation, The frequency of transformation by this electroporation system depended upon the in-

itial electric field strength, the capacity of the electric discharge capacitor, growth stage, number of

successive pulses and composition of electroporation buffer. It was effective for transformation that cells
were harvested, washed and resuspended with HSM (7mM HEPES(pH 7.4), 272mM sucrose, 1mM
MgCl,] electroporation buffer when cell growth was attained to 1.2 at ODg. A maximum frequency of

transformation of 2.40x10* transformants per pg plasmid DNA was obtained by two succesive pulses

with an initial electric field strength of 12,5kV /cm and with a capacitance of 7.3 «F.
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Fig. 1. Effect of initial electric field strength on

the frequence of transformation of Ba-
cillus brevis P176-2 with pUB110.

The single pulse was applied by an elec-
tric discharge method with a capacitance
5.54F.
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Fig. 2. Effect of discharge capacity on the
frequence of transformation of Bacillus
brevis P176-2 with pUB110.
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Fig. 3. Effect of growth stage on the frequence
of transformation of Bacillus brevis
P176-2 with pUB110.
The pulse of an initial electric field
strength of 12.5kV/cm with a capaci-
tance of 7.3u.F was applied.
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Table 1. Effect of number of successive pulses on the frequence of transformation of Bacillus

brevis P176-2 with pUB110

Electric field Number of Transformation frequence Survival
strength (kV /cm) pulses? (x10* transformants / g DNA) rate(%)

1 0.42 20.8

10.0 2 0.86 14.5

3 1.07 9.1

1 1.84 11.2

12.5 2 2.40 6.4

3 2.34 3.7

1) The pulses of an initial field strength of 10.0 or 12.5kV /cm with a capacitance of 7.3uF were successively ap-

plied at an interval of 5sec from 1 to 3 times.
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Table 2. Effect of various electroporation buffer on the frequence of transformation of Bacillus

brevis P176-2 with pUB110

Electroporation Transformation frequence Survival
buffer (X 10* transformants / g DNA) rate (%)
PSM1# 1.64 10.4
PSM2P 1.17 9.4
HSM® 2.32 15.7
TB® 0.92 6.8
SMM® 2.05 12.2

a) PSM1 : 7mM phosphate buffer(pH 7.4), 272mM sucrose, 1mM MgCl,2

: 7mM N-2-hydroxyethylpiperazine-N'-2-ethane sulfonic acid(HEPES), 272mM sucrose, 1mM MgCl,

b) PSM2 : 5mM phosphate buffer (pH 7.4), 500mM sucrose, 1mM MgClL;»
¢) HSM
(pH 7.9)%'
dTB  :10% glycerol, 0.2mM K>HPO,(pH 7.5)%
e) SMM : 500mM sucrose, 0.01mM maleic acid, 0.01mM MgCL*"
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Fig. 4. Effect of plasmid DNA concentration on

the frequence of transformation of Ba-
cillus brevis P176-2 with pUB110.

The pulse of an initial electric field
strength of 12.5kV/cm with a capaci-
tance of 7.3,F was applied.
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