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Abstract

The activity of extracellular lectins of bacteria was estimated by the degree of
agglutination of erythrocytes, as well as bacterial, yeast and microalgae cells. It was
exhibited that the native solution (culture liquid after separation of microbial cells) of
Bacillus subtilis possesses the highest lectin activity — extracellular lectins of these
bacteria are capable of causing agglutination of all studied microorganisms and human
erythrocytes of the first blood group. The cells of the enrichment culture p. Acinetobacter
had the greatest ability to agglutinate (stick together) — agglutination was observed under
the influence of native solutions (as a source of extracellular lectins) of all studied
microorganisms.

The dependence of the lectin activity of B. subtilis culture on the phase of its
growth in the process of periodic cultivation was revealed. The results obtained showed
that the minimum lectin activity is manifested at the beginning of the exponential phase
of culture growth and reaches a maximum (AG = 4 units) at the end of the exponential —
the beginning of the stationary phase of culture growth. In the stationary phase of culture
growth, there is a twofold decrease in lectin activity (AG = 2 units), followed by
cessation of activity at the end of the cell death phase.

The work experimentally confirmed the effect of the native solution and culture
liquid of bacteria on the ability of biofilm formation in bacterial cultures. Thus, the
addition of a native solution of B. subtilis and E. coli bacteria to the cells of the
enrichment culture p. Acinetobacter increases the ability of cells to form biofilms by an
average of 15% and 10%, respectively, compared to the control. When the bacteria B.
subtilis and E. coli are co-cultivated with the cells of the enrichment culture p. Acinetobacter
was observed to increase the ability of cells to form biofilms, on average by 66% and
22%, respectively, compared to controls. As a control served biofilms formed by the
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cells of the enrichment culture p. Acinetobacter, without the addition of a native solution
and culture liquid of other microbial cultures.

The results obtained indicate the role of bacterial extracellular lectins in the process
of biofilm formation.

For citation: Alexey V. Kobelev, Svyatoslav V. Klementyev, Tatiana V. Vdovina,
Alexander S. Sirotkin. Evaluation of the activity of bacterial extracellular lectins in
the formation of aggregated microbial forms. Butlerov Communications C. 2021.
Vol.1. No.1. 1d.3. DOI: 10.37952/ROl-jbc-C/21-1-1-3

References

[1] R.S. Singh, A.K. Tiwary, J.F. Kennedy. Lectins: Sources, activities, and applications.
Critical Reviews in Biotechnology. 1999. Vol.19. No.2. P.145-178.

[2] N. Sharon, H. Lis. History of lectins: from hemagglutinins to biological recognition
molecules. Glycobiology. 2004. Vol.14. Nell. P.53-62.

[3] F.M. Shakirova, M.V. Bezrukova. Modern concepts of the putative functions of plant
lectins. Journal of General Biology. 2007. VVol.68. No.2. P.98-114. (Russian)

[4] M. Larroque, D. Ramirez, C. Lafitte, G. Borderies, B. Dumas, E. Gaulin. Expression and
purification of a biologically active Phytophthora parasitica cellulose binding elicitor
lectin in Pichia pastoris. Protein Expr. Purif. 2011. Vol.80. No.2. P.217-223.

[5] V.E. Semenenko, N.A. Pronina, E.S. Kuptsova, T.N. Falkovich. Method for
determination of lectin activity (Russian). Access mode: http://patents.su/3-1778698-
sposob-opredeleniya-lektinovojj-aktivnosti.html (date of access 25.07.2020).

[6] M.D. Lutsik, E.N. Panasyuk, A.D. Lutsik. Lectins. Lvov: Vishcha Shkola. 1981. P.156.

[7] I.1. Kontsevaya. Microbiology: Cultivation and Growth of Bacteria. A practical guide for
biology students universities. Chernigov: Desna Polygraph. 2017. P.44. (Russian)

[8] T.V. Kirilina, Z.Sh. Rakhmankulova, A.S. Sirotkin. Assessment of the ability of
nitrifying microorganisms to form biofilms. Technological University Bulletin. 2016.
Vol.19. No.16. P.152-154. (Russian)

[9] A.l. Netrusov, M.A. Egorova, L.M. Zakharchuk. Workshop on microbiology: Textbook
for students of university. Moscow: Akademiya. 2005. P.608. (Russian)

[10] R.S. Mukhammadiev. Lectin of micromycete Rhizoctonia solani: characteristics,
properties and biological activity: dissertation of the candidate of biological sciences.
Kazan: K(P)FU. 2017. P.132. (Russian)

[11] M.E. Becker. Introduction to Biotechnology. Trans. from Latvian (Riga, 1974). 1978.
P.232.

[12] H.G. Rodrigo, N. Alejandro, B.N. Clara. Detection and characterization of quorum
sensing signal molecules in Acinetobacter strains. Microbiol. Res. 2001. VVol.155. P.271-
277.

[13] G.N. Bisenova, A.K. Torina, A.A. Shegebaeva. Study of the dynamics of growth of
bacteria of the genus Bacillus and Pseudomonas during periodic cultivation. Science
Bulletin of the Kazakh Agrotechnical University named after S. Seifullina. 2014.
No0.3(82). P.3-9. (Russian)

[14] Washed erythrocytes. Access mode: http://www.transfusion.ru/doc/r6.htm (date of access
—24.07.2020). (Russian)

[15] V.S. Podgorskiy, E.A. Kovalenko, I.A. Simonenko. The lectins of bacteria. Kiev: Nauk.
Dumka. 1992. P.204.

[16] M.B. Miller, B.L. Bassler. Quorum sensing in bacteria. Annu. Rev. Microbiol. 2001.
Vol.55. No.1. P.165-199.

[17] D.S. Costi. Quorum sensing: talk sense. Clin. Inf. Dis. 2008. VVol.47. No.8. P.1070-1076.



[18] Y.A. Nikolaev, V.K. Plakunov. Biofilm — “City of Microbes” or an Analogue of
Multicellular Organisms? Microbiology. 2007. VVol.76. No.2. P.149-163.

[19] Alexey V. Kobelev, Svyatoslav V. Klementyev, Tatiana V. VVdovina, Alexander S.
Sirotkin. Evaluation of the activity of bacterial extracellular lectins in the formation of
aggregated microbial forms. Butlerov Communications. 2021. Vol.65. No.1. P.105-113.
DOI: 10.37952/R0OI-jbc-01/21-65-1-105 (Russian)



	‎C:\Users\sends\OneDrive\Рабочий стол\abstract C1\C21-1-1-3-.docx‎

