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БГУ – столетняя история успеха

by the electroporation medium, reaching 8.6 ⋅ 105 CFU/µg of plasmid DNA. A 2.2 fold reduction in the trans-
formation efficiency of B. subtilis strain 5434 was observed in this study by increasing the quantity of plasmid 
pMTL7-1 from 20 to 140 ng (3.9 ⋅ 105 CFU/µg of DNA at 140 ng integrational plasmid vs 8.6 ⋅ 105 CFU/µg 
of DNA at 20 ng of plasmid pMTL7-1). Transformation efficiency was inversely proportional to the quantity of 
plasmid DNA [26; 28].

The reason can be explained that plasmid pMTL7-1 as a positive control of transformation was extracted 
from E. coli XL1-Blue with metal ions, this situation is unavoidable. Therefore, if the plasmid pMTL7-1 was 
excessively added to the hyper-osmotic electrocompetent culture, the metal ions in electroporation solution 
mix and the conductivity of electroporation solution mix were increased, resulting in shorter pulse time and 
reduced electroporation efficiency. Obviously, the concentration of metal ions introduced to the electroporation 
solution mix is directly proportional to the concentration of plasmid DNA. 

When comparing the efficiency of transformation of B. subtilis strain 5434 on the amount of introduced 
DNA and the total number of obtained transformants (see fig. 5), the following regularities were revealed.

Fig. 4. Effects of plasmid pMTL7-1 quantity on the pulse time and transformation efficiency  
of B. subtilis strain 5434 using the high osmolarity method. The data demonstrated the means  

of three transformations. The optimised protocol of high osmolarity defined  
in section «Materials and methods» was followed. Also 20 –140 ng of plasmid pMTL7-1  

as a positive control of transformation were used in the transformation  
with the settings 25 µF, 23 kV/cm, 200 Ω

Fig. 5. Effects of plasmid pMTL7-1 quantity on the number of transformants and transformation efficiency  
of B. subtilis strain 5434 using the high osmolarity method. The data demonstrated the means  

of three transformations. The optimised protocol of high osmolarity defined  
in section «Materials and methods» was followed. Also 20 –140 ng of plasmid pMTL7-1  

as a positive control of transformation were used in the transformation  
with the settings 25 µF, 23 kV/cm, 200 Ω


