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Actuality. To survive under different environmental stresses, such as antibiotic stress 
and DNA damage, bacteria have evolved a mechanism to naturally convert and take 
up potentially useful foreign genes from nearby strains. Goal. To evaluate the natural 
mechanism of bacterial transformation and and its applicative value. Material and 
Methods. The research is based on bibliographic sources that were analyzed using 
PubMed, Google Scholar, Oxford Academic and Medline, published within the period 
of 2013-2024. Results. Natural bacterial transformation involves the exogenous DNA 
and a recipient cell. Transformation is defined as the uptake of foreign DNA as a single 
strand, which was formed from the exogenous double-stranded DNA (dsDNA) and its 
integration into the bacterial chromosome by homologous recombination. One strand 
of dsDNA is degraded, the other is internalized in single-stranded form through the 
ComEC transmembrane channel in a 3ʹ–5ʹ orientation. Then, internalized single-
stranded DNA (ssDNA) is bound by the DNA processing A protein, which loads the 
recombinase protein RecA onto ssDNA. In turn, RecA polymerizes on the ssDNA and 
promotes a homology search in the host chromosome. When a homologous sequence 
is found, the ssDNA and a homologous strand chromosomal DNA is pairing, forms 
the transformation heteroduplex, the recombination is over. Conclusion. Natural 
bacterial transformation enables bacteria to acquire new genetic traits and to adapt to 
changing environmental conditions, promoting, for example, resistance to antibiotics 
and evasion of vaccines. 
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Elaboration of two main Artificial Neural Networks elements – nonlinear switch 
(neuron) and linear connecting element (synapse) is based on layered hybrid 
structures [1]. 
The relevance of this construction was determined by the development of 
technological capabilities and the convenience of varying the characteristics of 
transitions on the other. The formation of a planar Josephson Junction is based on the 
formation of a multilayer superconducting heterostructure, in the simplest cases 
consisting of three functional layers. 
In fact, the required characteristics of the Josephson transition are laid down during 
the formation of a superconducting heterostructure. The intermediate layer or 
interlayer enclosed between two layers of a superconductor completely determines 
the mechanism of current transport and, accordingly, the characteristics of the 
Josephson Junction [2]. 
The most convenient method of forming a superconducting heterostructure is the 
method of magnetron sputtering of materials. This method, in the presence of several 
magnetrons in a vacuum installation, makes it possible to form a superconducting 
heterostructure in a single vacuum cycle, which completely eliminates the 
introduction of additional contaminants at the interface of the layers. The magnetron 
sputtering method is characterized by a relatively low energy of the process, which 
practically eliminates mutual diffusion, especially of refractory materials, at the 
interface of layers and provides atomic sharpness of the boundaries during the 
formation of a superconducting heterostructure.  
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