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Figure 2. AI-dependent induction of luminescence of biosensor cells E. coli MG1655 with luxCDABE P. luminescence under 
control of LuxR-inducible promoter and luxR A. fischeri, luxR1, or luxR2 A. logei. Curves show the dependence of induction 
by specific AI concentration on regulatory gene dosage and its expression level (regulated with IPTG). The following 
plasmids were used: (A) pR2 (Ctrl, negative control without any luxR gene), pVFR1 (R, single luxR A. fischeri copy on 
pDEW201 vector), pVFR1 and pSVRAF (R + R, additional copy of luxR A. fischeri on pACYC184 vector), or pOM and 
pGEX-LuxR (Plac-R, luxR A. fischeri under Plac); (B) pR2 (Ctrl), pIVA (R1, single luxR1 A. logei copy on pDEW201), pIVA 
and pIV3 (R1 + R1, additional copy of luxR1 A. logei on pACYC184), pR2 and p15Tc-luxR1 (Plac-R1, luxR1 A. logei under 
Plac); (C) pR2 (Ctrl), pSV16 (R2, single luxR2 A. logei copy on pDEW201), pSV16 and pIV2 (R2 + R2, additional copy of luxR2 
A. logei on pACYC184), or pR2 and p15Tc-luxR2 (Plac-R2, luxR2 A. logei under Plac). The graphs show the average of three 
independent replicates. 

The graph shows that the addition of 1 mM IPTG to the culture of E. coli MG1655 
(pR2, p15Tc-luxR1) cells leads to an increase in the sensitivity and makes it possible to 
detect approximately 10 times lower concentrations of AI. Without IPTG addition, the 
minimum detectable concentration of AI for E. coli MG1655 (pR2, p15Tc-luxR1) cells is 
1 μM; the same cells supplemented with IPTG are able to detect the AI at concentrations 
of 100 nM and above. For luxR A. fischeri and luxR2 A. logei the effect is the opposite—an 
enhancement of the regulatory gene expression by IPTG leads to a decrease in both the 
sensitivity to AI and the AI-dependent induction amplitude of the biosensor. We assume 
this indicates the existence of some optimal regulatory gene dosage and expression level 
(and, consequently, the regulatory protein concentration in the cell) for the AI detection. 

3.3. Influence of the luxR Dosage and Expression Level on the Base Luminescence of Biosensor 
Cells 

During the experiments with a set of constructed biosensors the variation of base 
luminescence―luminescence intensity of cell culture in absence of AI in the me-
dium―was obtained. A comparison of background transcription (by luminescence) of 
LuxR-dependent promoters in the absence of AI in dependence on both the A. fischeri luxR 
and A. logei luxR1 and luxR2 genes dosage, and their expression level, is shown in Figure 
3. 


