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БГУ – столетняя история успеха

In  this work, by increasing the number of living competent cells and decreasing the concentration of 
metal ions in the electroporation solution mix, electroporation efficiency was significantly increased. So 
optimal method makes it possible to screen viable transformants obtained by homologous recombination. 
The shikimate kinase gene was inactivated by homologous recombination, which SA was allowed to ac-
cumulate and secreted into the medium. The integrational vector pMUTIN4∆aroK containing homologous 
sequence (trmB-aroK) was integrated into the strain B. subtilis chromosomal DNA by the method electro-
transformation and homologous recombination, in order to inactivate the shikimate kinase gene (aroK) to 
accumulate SA in the fermentation medium. Pspac promotor regulated by IPTG was on the integrational 
vector pMUTIN4∆aroK. The aroK was found to be located downstream of the Pspac promoter, which could 
be blocked in the fermentation medium without IPTG (fig. 1). Thus, those B. subtilis cells had a capacity to 
accumulate SA via modification on this specific metabolic pathway [14].

Materials and methods
Bacterial strains and plasmids. E. coli XL1-Blue was used to amplify all the vectors in this study. B. sub-

tilis strain 5434 obtained from the collection of VKMB (Moscow), high-yield tryptophan, CmR; B. subtilis 
strain 168wt (wild type). 

Plasmid vector pMTL21C was used for cloning the homologous sequences (trmB-aroK) in E. coli XL1-
Blue. 

Plasmid vector pMUTIN4 is unable to be replicated in B. subtilis, containing the Pspac inducible promoter 
induced by IPTG, which was used as an integrational vector to inactivate the aroK gene by the method of 
homologous recombination [14]. To construct the integrational plasmid pMUTIN4∆aroK, the homologous se-
quences trmB-aroK was amplifified by polymerase chain reaction (PCR) and cloned into the pMUTIN4 vector. 
The resulting plasmid was subsequently linearised using NotI and SacI and then the amplification products 
with the NotI and SacI cohesive end were ligated into the pMUTIN4 vector. 

B. subtilis strain 5434p4SA (EmR, CmR) is a B. subtilis strain 5434 derivative containing the aroK gene 
under the control of the Pspac promoter by insertion of integrational vector pMUTIN4∆aroK (with Pspac 
promoter) in front of aroK. B. subtilis strain 5434p4SA was constructed by introduction integrational vector 
pMUTIN4∆aroK into B. subtilis strain 5434 cells and resulted in the inactivation of the aroK via homologous 
recombination.

Vector pMTL7-1 [15] is able to be replicated in B. subtilis, so when confirming the effectiveness of trans-
formation, pMTL7-1 was used as a positive control of transformation in this study. The vector pMTL7-1 with 
chloramphenicol resistance could be able to use for screening transformants.

Construction of the vector pMTL21C∆∆aroK containing homologous sequence (trmB-aroK) – TA clone. 
The homologous sequences (target gene sequence trmB-aroK) was obtained as described in the paper [16] 

Fig. 1. Design of the integrational vector pMUTIN4  
with the homologous sequence (trmB-aroK) inserted into the bacterial chromosome


