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Transformation of Gram-Positive Bacteria by Electroporation
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Abstract— Gram-positive bacteria. Bacillus subtilis BR151 and Staphylococcus aureus RN4220 were
transformed with high efficiency by electroporation. The cells were incubated until late log phase,
washed three times with 10% glycerol. 1 mM HEPES, 12% sucrose and resuspended to 10°~10" cfu/mi,
then stored at -70°C. Transformation efficiency of B. subtilis BR151 was 1.03X10" cfu/ug with cells wash-
ed with 10% glycerol and electroporated by 15KV/cm, 0.7 msec pulse with pUB110. Transformation ef-
ficiency of S. aureus RN4220 was 4X10° cfu/pg with cells washed with 1 mM HEPES+10% glycerol and
electroporated by 15KV/cm, 2.5 msec pulse. The number of total transformants was 1000 when B. sub-
tilis BR151 was transformed with 100 ng pUB110 DNA and the nurmber of total transformants was 9000
when S. aureus RN4220 was transformed with 10 ng pUB110 DNA

Keywords [ ] Electroporation, Bacillus subtilis BR151, Staphylococcus aureus RN4220, pUB110.
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Fig. 1—The effect of field strength on transformation
efficiency(®) and bacterial viability(0).
B subtilis BR151 was transformed by 0.7 msec pulse.
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Fig. 2— The effect of various electroporation buffer on
transformation efficiency.
B subtilis BR151 was transformed at 15KV.(®)
10% glycerol, (0) 1 mM HEPES+10% glycerol,
(2) 12% sucrose.
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Fig. 3— The effect of field strength on transformation
efficiency(®) and bacterial viability(O).
S. aureus RN4220 was transformed by 2.5 msec
pulse.
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Fig. 4—The effect of various electroporation buffer on
transformation efficiency.
S. aureus RN4220 was transformed at 15KV.
(0) 10% glycerol, () 1 mM HEPES+10% gly-
cerol, (&) 12% sucrose
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Table II— Transformation efficiency of ligation mix-
tures

Transformation Efficiency (cfu/pg)

Natural  Selfligated Recombinant
Plasmid Plasmid® Plasmid®
B. subtilis  1.03x10’ 5.0x10° 1.0x10°
S. aureus 4.0x10° 1.0x10° 3.0x10°

B. subtilis BR151 was transformed by 15KV, 0.7 msec
and S. aureus RN4220 was transformed by 15KV, 2.5
mec. * cut by BamHI and ligated. *: cut by BamHI
and ligated with foreign DNA fragment.

Table 1— The effect of natural plasmid DNA concentration on the efficiency of transformation and on the number

of transformants
pUB110 DNA Number of Transformants Transformation Efficiency (cfu/ug)

B. subtilis’ S. aureus’ B. subtilis S. aureus
1pg 8 3 8.0x10° 3.0x10°
10 pg 103 9 1.03x 10’ 9.0x10°
100 pg 268 30 2.68%10° 3.0x10°
1ng 370 4000 3.7x10° 4.0x10°
10 ng 800 9000 8.0x10° 9.0x10°
100 ng 1000 8000 1.0x10* 8.0x 10"
1pg 100 8000 1.0x10? 8.0%10°

3. B. subtilis BR151 was transformed by 15 KV, 0.7 msec pulse.
®: S. aureus RN4220 was transformed by 15KV, 2.5 msec pulse.
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