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Low concentrations of DNA (1.083 ng/µL of electrocompetent culture or 65 ng of vector DNA per 60 µL 
of electrocompetent cells) are optimal for efficient transformation of B.  subtilis strain 5434. Decreasing 
concentration of plasmid DNA in the electrocompetent culture leads to a significant increase of the trans-
formation efficiency and a sharp decrease in the total number of transformants (presumably due to the deficiency 
of introduced DNA). The increase in the amount of introduced DNA (concentration more than 1.083 ng/µL of 
electrocompetent culture) leads to an increase in the total number of transformed cells and a strong decrease 
of transformation efficiency. For further work, as the most optimal quantity of plasmid DNA, the concen
tration of 1.083 ng/µL electrocompetent cells or 65 ng vector DNA per 60 µL electrocompetent cells was cho-
sen as suggested [1]. It should be noted that the key point was not the total amount of plasmid DNA in the 
electroporation solution mix, but the equivalent ratios between the number of vectors DNA and the number 
of electrocompetent cells. For different sizes of vectors, this value may be differential. This assumption 
required a further investigation.

Application of the method for construction of B. subtilis strain 5434 to increase the yield of SA 
from B. subtilis strain 5434 and determination of SA concentration by method HPLC. In this study, 
the B.  subtilis strain 5434 was successfully transformed with the higher transformation efficiency of 
8.6 ⋅ 105 CFU/µg of DNA by integrative vector pMUTIN4∆aroK (65 ng) with the method described above. 
In result, via the inactivation of aroK by homologous recombination strain designated as B. subtilis strain 
5434p4SA was obtained. The fig. 6 shows the elution of SA was detected at 210 nm, resulting in a retention 
time of 2.9 min.

Quantification of SA revealed (table 2) that B. subtilis strain 5434p4SA produced 403.98 ± 9.1 µg/mL of SA. 
This indicates that the method is also appropriate for other B. subtilis strains genetic transformation.

The supernatants were assayed and quantified by HPLC, and the values shown for the production of SA are 
means ±  SD of three experiments.

Ta b l e  2

Concentration of SA in the fermentation medium  
was quantified by HPLC

B. subtilis strain Concentration of SA ± SD, µg/mL

5434 Not detected

5434p4SA 403.98 ± 9.10

Fig. 6. HPLC chromatograms of the SA production in fermentation liquor.  
The peak of SA was indicated by the arrow and the inset is HPLC chromatograms  

of the SA standards solution (the concentrations of SA standards solution was 2 mg/mL)


