
Biosensors 2021, 11, x FOR PEER REVIEW 5 of 13 
 

 
Figure 1. Dependence of the luminescence induction factor on AI concentration. The cultures of biosensor strains E. coli 
with a single copy of a regulatory gene on the pDEW201 vector (R for luxR A. fischeri, R1 and R2 for luxR1 and luxR2 A. 
logei), and two copies of a regulatory gene on pDEW201 and pACYC184 vectors (R + R, R1 + R1, and R2 + R2, respectively) 
were used. The graphs show the average of three independent replicates. 

We observed that a dosage increase in luxR A. fischeri and luxR2 A. logei genes (and 
likely of LuxR and LuxR2 protein concentrations in cells) leads to an increase in the sen-
sitivity of biosensor cells and provides a decrease in the minimum detectable concentra-
tion of AI by approximately one order of magnitude. 

An increase in the dosage of the A. logei luxR1 gene did not lead to a significant dif-
ference in the properties of the corresponding biosensors, which may be associated with 
the regulation of luxR1 itself. 

3.2. Influence of the luxR Genes Expression Level on the Sensitivity of the Biosensor 
In view of the absence of any effect from increasing the luxR1 gene dosage on the QS 

system sensitivity to the AI, the effect of the enhanced expression level of the luxR1 gene 
under control of a promoter unrelated to the QS system was investigated. The possibility 
of improving biosensor sensitivity to AI was tested for luxR, luxR1, and luxR2 genes. Sen-
sitivity of E. coli strains, which carry luxR, luxR1, or luxR2 under control of Plac to AI, was 
compared (Figure 2) with that of strains with a different regulatory gene (luxRs) dosage, 
which were described in the previous part. 


