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Marine luminescent bacteria can modify their bioluminescence intensity as a reply on 

change in the environment, due to the fact that their bioluminescent enzymatic reaction is 
a criterion of luminescent bacteria metabolism activity. This is a reason why they are 
being used as bioassay for screening and assessment of contaminants. Biosensor devices 
are created by immobilization of biological objects on different carriers, in order to 
produce more effective method of biotesting.  

The aim of this research was to study the luminescence of free and immobilized 
marine bacteria. 

One of the important characteristics of a bioluminescent signal is a specific 
luminescence, causing effect on sensitivity and measurement error of a bioluminescent 
method. At first the specific luminescence of four bacteria species (Vibrio fischeri, Vibrio 
harveyi, Photobacterium phosphoreum and Photobacterium leiognathi) was determined. 
Experimental findings were compared with the available data on luciferase reaction 
kinetics of investigated bacteria species. 

It was determined that according to the values of specific luminescence (mV/cell) 
bacteria studied can be arranged in the following order: P. phosphoreum F2 (7,72·10-4) – 
P. leiognathi Cr1 (1,83·10-4) P. leiognathi Sh1 (8,09·10-5) – V. fischeri F1 (4,36·10-5) –  
P. leiognathi W1 (3,67·10-5) – V. fischeri Sh2 (1,61·10-5) – V. harveyi Ms1 (2,57·10-6). We 
can assume that this fact is related to the type of a luciferase reaction kinetics and presence 
of additional fluorescent proteins. It was shown that specific luminescence decreases with 
the increase in biomass of bacterial cells. 

At the next step of an experiment the specific luminescence of free and immobilized 
bacteria were compared. The data received from measuring the specific luminescence of 
immobilized bacteria had shown an increase in 3.4 and 1.8 times for calcium carbonate 
and aluminium oxide accordingly, whereas it was decreasing for calcium phosphate and 
aluminium hydroxide in 4.4 and 10.8 times accordingly for some species. 

Experimental data have shown a potential ability of calcium carbonate and aluminium 
oxide to serve as carriers for a biosensor creation. 
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References 
 

1. Deryabin D. G., Bacterial bioluminescence: fundamental and applied aspects, 248 p. (Science, Moscow, 
2009). (in Russ.). 

2. Eltzov E., Marks R. S., Whole-cell aquatic biosensors, Anal Bioanal Chem., 400 (4), 895 (2011). 
3. Girotti S., Ferri E. N., Fumo M. G., Maiolini E., Monitoring of environmental pollutants by 

bioluminescent bacteria, Analytica Chimica Acta., 608 (1), 2 (2008).  



ФУНКЦИОНАЛЬНЫЕ ХАРАКТЕРИСТИКИ СВОБОДНЫХ … 

 
 
 

 

187 

4. Katsev À. M., Abduramanova E. R., Starodub N. F., Immobilization of luminous bacteria on inorganic 
carries and estimation of their applicability for a biotesting, Biotechnology, 2 (3), 74 (2009). (in Russ.). 

5. Efremenko E. N., Senko O. V., Aleskerova L. E., Alenina K. A., Mazhul M. M., Ismailov A. D., 
Biosensors based on the luminous bacteria Photobaterium phosphoreum immobilized in polyvinyl 
alcohol cryogel for the monitoring of ecotoxicants, Applied Biochemistry and Microbiology, 50 (5), 477 
(2014). (in Russ.). 

6. Katsev A. M., Characteristics of the Black sea luminous bacteria and prospect of their use for the water 
toxicity analysis, Tavrida medical-biological herald, 4 (4), 151 (2001). (in Russ.). 

7. Katsev A. M., Makemson J., Identification of luminous bacteria, isolated from Black and Azov seas, 
Scientific Notes of V. I. Vernadsky TNU, series «Biology, chemistry», 19 (4), 111 (2006). (in Russ.). 

8. Malygina V. Yu., Katsev A. M., Luminous bacteria of Black and Azov seas, Sea ecology, 64, 18, (2003). 
(in Russ.). 

9. Katsev A. M., New thermophylic luminescent bacteria isolated from the water of Azov sea, Tavrida 
medical-biological herald, 17 (2, 66), 59 (2014). (in Russ.). 

 
 


