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of AI in the intestines of approximately 10% of the fish was detected and three strains of 
the Aeromonas genus, possessing a type I QS system, were isolated. Thus, this biosensor 
strain is suitable for the HSLs search in complex environments, including content of fish 
intestine [34]. This suggests its applicability for microflora monitoring on fish farms, in 
particular to control population density of A. salmonicida bacteria, which are pathogenic 
for commercial fish species [35]. 

5. Conclusions 
In this work, we constructed a set of E. coli-based lux-biosensors for detection of AI 

with the use of luxR genes from A. logei and A. fischeri. The AI molecules from the medium 
could transit through the cell membrane, associate with LuxR transcriptional activator, 
and induce expression of luxCDABE genes, resulting in enhanced luminescence output 
(Figure 6). The mathematical model predicted an increase in sensitivity to AI of QS system 
with raised LuxR concentration in the cell. Here it was shown that QS system and, conse-
quently, whole-cell biosensor sensitivity to AI, may be significantly improved by increas-
ing the regulatory gene dosage and its expression level. However, there is an optimum in 
amount of LuxR in the cell, and an expression of regulatory genes that is too intense could 
negatively affect the biosensor parameters. 

 
Figure 6. Mechanism of work of the whole-cell luxR-based lux-biosensor with the enhanced luxR 
A. fischeri dosage. 
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