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Abstract

In the context of biology and medicine, antibiotic resistance refers to the ability of
microorganisms to survive and reproduction despite the bactericidal or bacteriostatic effects
of antibiotics on them. This means that bacteria have developed certain mechanisms to protect
themselves from the expected destruction by the action of antibiotics, and this dramatically
weakens the antibacterial activity of antibiotics, making them ineffective or completely
useless. One particular example of this mechanism is ESBL-producing strain (Escherichia coli).
ESBL is a type of beta-lactamase enzyme that can cause structural degradation of a wide range
of beta-lactam antibiotics. This means that antibiotics commonly used to treat bacterial

infections will not work against ESBL-causing bacteria.

The aim of the study is to investigate the expression changes of reliably different two
genes (malonyl-CoA-[acyl-carrier-protein]transacylase,Uniprotsp| AOAOASKDX2 and (3R)-
hydroxymyristol acyl carrier protein dehydratase, Uniprotsp| C3TPH7) identified on the basis
of RNA-SEQ data and involved in fatty acid metabolism in the antibiotic media. ESBL was
monitored between the producing Escherichia coli 1917 and the reference Escherichia coli
ATCC 25922 strains. Data validation was carried out using quantitative real-time polymerase
chain reaction RT-qPCR. The strain of B-lactamase producing E. coli (ESBL1917) and the
reference Escherichia coli ATCC 25922 were selected for the research. They were cultivated
in the media with and without antibiotics. Total RNA was isolated. A design of primers was
developed and created for genes involved in fatty acid metabolism. The design of the primer
was also selected for "housekeeper," which expresses itself equally under antibiotic and non-
antibiotic conditions. After the selection of designs, reverse transcription of RNA was
performed, and finally, real-time PCR was performed to obtain k-DNA. The results of the
study revealed that the data obtained by qRT-PCR coincide with the RNA-SEQ data, which
proves the relevance and importance of the role of selected genes in the development of
antibiotic resistance. The obtained results may be used for the development of effective

antimicrobial drugs against various bacterial pathogens.
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