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Introduction.  
Recent advances in therapies using plasmid DNA (pDNA) 
imply that better strains for its production will be needed in 
a near future. pDNA is produced in high cell-density 
cultivations (HCDC) of Escherichia coli. The typical 
limitations in practical cultivations of E. coli, like aerobic 
acetate production, remain as serious challenges for the 
fast and effective pDNA production. We have previously 
demonstrated that the substitution of the natural glucose 
transport system (PTS) by the over-expressed galactose 
permease in E. coli allows efficient growth while strongly 
decreases acetate production. The modified strain, named 
VH33, has been tested for pDNA production using high 
initial glucose concentrations in order to reach high cell 
densities in batch mode (1). Notwithstanding the higher 
production of such strain, compared to its wild type 
(W3110), its production levels remain low if compared to 

commercial strains like DH5. In the present work, several 
genetic modifications were made to VH33 to further 
improve pDNA production 
 
Methods.  
The kinetic and stoichiometric effects of the mutations 
were evaluated in shake flasks during the production of a 
6 kb plasmid bearing an antigen gene against mumps. 
The best producer strain was cultivated in a lab-scale 
bioreactor using 100 g/L of glucose to achieve HCDC in 

batch mode and compared with DH5under the same 
conditions. Plasmid supercoiling degree was also 
evaluated. The recA (to reduce pDNA segregation and 
deregulate pDNA replication), deoR (to deregulate 
nucleotide synthesis) and nupG (to avoid nucleotide 
export) genes were inactivated independently and in 
combination from strain VH33 using the protocol described 
elsewhere (2). 
 
Results.  
The different mutations had effects in the specific growth 
rate, glucose uptake rate and pDNA yields at different 
levels and will be shown during the presentation of the 
present work. Whereas the pDNA yield (YP/X) of VH33 was 

1.16 mg/g, the triple mutant VH33 recA deoR nupG 
reached a yield of 4.22 mg/g, while the acetate production 
remained very low. When cultivated using a high glucose 
concentration, the engineered strain produced 182 mg/L of 
pDNA, 40 g/L of biomass and only 2 g/L of acetate. In 

contrast, DH5produced only 70 mg/L pDNA and 
accumulated 9 g/L of acetate. Furthermore, the 
supercoiling degree of the pDNA produced by the triple 
mutant was higher than 80 % (figure 1). Such pDNA 

concentration is, to the best of our knowledge, the highest 
ever reported for a batch cultivation of E. coli (3-5). 

 
Fig.1 Growth profile of strains DH5α (A) and VH33 Δ (recA deoR 
nupG) In bach cultivations an initial glucose concentration of 100 
g/L. Top panels: glucose, biomass and acetate concentrations. Bottom 
panels: pDNA yield on biomass, pDNA concentration and pDNA 
supercoiled fraction. Error bars show the standar deviation between 
duplicates 

 
Conclusions. The strain developed in the present work 
and its cultivation using elevated glucose concentrations 
represent an attractive technology for fast and efficient 
pDNA production and a valuable alternative to fed-batch 
cultivations of commercial strains. 
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