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БГУ – столетняя история успеха

Ta b l e  1
The condition of following gradient

Time, min H2O, % Methanol, % 1 % formic acid, %

0 –12 88 – 80 2–10 10
12–13 80 – 0 10 – 90 10
13–15 0 90 10
15–20 88 2 10

Results and discussion
Optimisation of growth conditions. The optimal growth conditions for preparation of electrocompetent 

cells of B. subtilis were determined by the growth phase (OD600 is equal 0.2 (lag-phase), 0.6 (exponential-phase) 
and 1.6 (stationary-phase)), before washing steps. The cells were grown in LBS medium until OD600 = 0.2–1.6. 
Some reports confirmed that an effective electrotransformation protocol also depends on the quantity of viable 
cells to be transformed [25]. Different phases of culture (lag-, exponential- and stationary-phase) were mea
sured and noticed that cells grown in SLB until OD600 = 1.0 –1.6 produced around 9 ⋅ 109– 9.4 ⋅ 1010 cells/mL 
strain with the highest number of viable cells.

The highest transformation efficiency was observed at OD600 = 1.2 (fig. 2). A moderate improvement one 
was attributable to OD600 = 0.8–1.4. The hyper-osmotic electroporation medium with glycine supplementa-
tion was proved to be the best combination for electrotransformation [1]. The most living cells of B. subtilis 
strain 5434 could achieve 4 ⋅ 105 CFU/µg of plasmid DNA. The transformation efficiency at the OD600 = 1.2 
was 50 fold higher than that at OD600 = 0.2.

Improvements in transformation efficiency of B. subtilis by increasing the elution frequency. In study [1], 
mainly by adding trehalose to the electroporation media for improving the survival rate of competent cells, 
to achieve the purpose of increasing the electrotransformation efficiency. But by the method described in 
the study [1], couldnʼt obtain the transformant of B. subtilis strain 5434 via homologous recombination (be-
cause usually the probability of successfully obtained homologous recombination is generally only one ten 
thousandth of the transformation efficiency). Therefore, the electrotransformation efficiency by the method 
described in the study [1] is still lower for obtaining transformants via homologous recombination, and this 
method is not sufficient to successfully obtain transformants via homologous recombination. So it is neces-
sary to optimise the method described in the study [1]. «An important factor in achieving high transformation 

Fig. 2. Effect of growth phase on the electroporation efficiency of B. subtilis strain 5434  
using the high osmolarity method. The values shown the means of several transformations.  

The transformation efficiency at different growth phases of B. subtilis strain 5434.  
Cells were grown in LBS medium to various OD600 densities for the electrocompetent  

cell preparation, using SMG solution as the electroporation buffer. 60 ng plasmid pMTL7-1  
as a positive control of transformation were used for electroporation  

with the settings 25 µF, 23 kV/cm, 200 Ω


