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Momusayus u yenv. HepubocoMHBIE TENTHIABI HWIPAIOT BAXHYIO pOIb B
KU3HEACATEIBHOCTH OaKkTepuil M HMMEIOT OSKCTPEeMalbHO MIMPOKYI 00JIacTh
OMOJIOTMYECKOW AaKTHMBHOCTH. B YacTHOCTH, OHHM JEHCTBYIOT KaK aHTHOWOTHKH,
TOKCHHBI, ITOBEPXHOCTHO-aKTUBHBLIC BCIICCTBA, CI/IIlepO(bOpI)I, TAKXKXC BBIIIOJHAIOT PAL
Opyrux crerupudeckux (GyHKuuu. BrocMHTE3 3TMX MOJEKYN HPOHUCXOJWT HE Ha
pubocomax, a 3a CHYET CIEMUATBPHBIX (EepMEHTOB, O00pa3yrOIHUX KIacTepsl B
6aKTepI/IaJ'II)HI)IX resomMax. MBI MNpeanoIOXWin, 4YTO HAJINYUC HyTCI‘/'I CHHTE3a
HEpUOOCOMHBIX TIENTHIOB SIBISAETCS CHEUUPUUECKOH OCOOCHHOCTHIO METaboIHM3Ma
OakTepHii, KOTOpasi MOXKET 3aTPariuBaTh M IPyrue METadOIMIECKHE MPOLECCHl KIETKH,
B TOM 4YHMCJIC U TPAHCIALMOHHBIC.

Memoowvr u ancopummuvl: Mbl TipoBend OMOWH(POPMAIIMOHHBIN aHAN3 KJIACTEpOB
OonocuHTeTHYeCKNX TeHOB HepnOocomHbIX menTuaoB (NRP BGCS), momydeHHBIX 3
ANTISMASH-DB  [1], wucnonp3ys  IIebHOTEHOMHBIE  TOCJIENOBATEILHOCTH
OakrepruanbHeix reHomoB, goctymusie B NCBI Genbank. B ocHoBe aHanmsa jexuT
METOJI  MPOTHO3UpOBaHMsS  A(G(PEKTUBHOCTH  DJIOHTAIMKM  TPAHCISAIUM  T'CHOB,
peanusoBanHblii B mporpamme EIOE  [2].  Ckpuntel cratuctuyeckoro u
OvonH(M)OPMAIIMOHHOTO  aHanu3a OblIM  pa3paborambl  Ha s3bike  Python ¢
UCIIOJIb30BaHUEM MPOrpaMMHOil OubmoTeku Biopython.

Pesynemamur: 'Y opraHu3MoB, T€HOMBI KOTOPBIX COAEpXAaT KiIacTepbl OMOCHHTE3a
HEpHOOCOMHBIX MENTHJIOB CYIIECTBEHHO MEHbIIAas 4YacTh TI'CHOB PpETyJIHPYeTcs
KOJIMYECTBOM JIOKAJIbHBIX HWHBEPTHUPOBAHHBIX IIOBTOPOB, OojpIasi 4YacTh TI'€HOB
perynupyercs 3a cueT YCpeJHEHHOH SHEprUH IMHICK HHBEPTHPOBAHHBIX TIOBTOPOB M
JIOTIOJTHUTENBHO 32 CYET KOJOHHOr0 cocTana [3].

Buvigoovi: B pabore BmepBble TOKa3aHa CBsI3b MEXKAYy MEXaHU3MOM pETYISIUH
TPAHCIAUMN OEJIOK-KOAMPYIOIIUX T'€HOB B OaKTEepHsX, KOTOPBIH B 3HAYMTEIBHOMN
creneHn ompexaensercs 3(p(EeKTHBHOCTHIO SJIOHTALMH TPAHCISIIUN, W HAJIHYHEM B
reHOMax KJIacTepoB T'€HOB OMOCHHTE3a HEPUOOCOMHBIX NenTHa0B. [lomyyeHHbIe HaMU
pe3yJbTaThl MO3BOJISIFOT MPEANOJNOKUTh, YTO HAJIMYHE OHUOCHUHTETHUYECKUX IyTeH
HEpUOOCOMHBIX MENTHIOB B TEHOMAaX MOXKET OKa3bIBaTh BIMSHUE Ha CTPYKTYpPY 00IIero
MeTabonau3Ma OaKTepui, YTO BBIpaXkaeTcsl U B crenn(uke MEXaHU3MOB PUOOCOMHOIO
OMOCHHTE3a TCHOB.
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Motivation and Aim: Non-ribosomal peptides play an important role in bacterial viability
and have an extremely wide range of biological activities. In particular, they act as
antibiotics, toxins, surfactants, siderophores, and also perform a number of other specific
functions. The biosynthesis of these molecules does not occur on ribosomes, but through
special enzymes that form clusters in bacterial genomes. We hypothesized that the
presence of non-ribosomal peptide synthesis pathways is a specific feature of bacterial
metabolism that may affect other metabolic processes of the cell, including translational
ones.

Methods and Algorithms: We performed bioinformatics analysis of non-ribosomal
pethid biosynthetic gene clusters (NRP BGCs) derived from ANTISMASH-DB [1]
using whole-genome sequences of bacterial genomes available at NCBI Genbank. The
analysis is based on the method of predicting gene translation elongation efficiency
implemented in the EIOE program [2]. Statistical and bioinformatics analysis scripts
were developed in Python using the Biopython program library.

Results: In organisms whose genomes contain clusters of non-ribosomal peptide
biosynthesis, a significantly smaller proportion of genes are regulated by the number of
local inverted repeats, while the majority of genes are regulated by the average energy
of hairpin inverted repeats and additionally by codon composition [3].

Conclusion: This work shows for the first time the relationship between the mechanism
of translation regulation of protein-coding genes in bacteria, which is largely determined
by the efficiency of translation elongation, and the presence of non-ribosomal peptide
biosynthesis gene clusters in genomes. Our results suggest that the presence of non-
ribosomal peptide biosynthetic pathways in genomes may influence the structure of the
general metabolism of bacteria, which is also expressed in the specificity of the
mechanisms of ribosomal gene biosynthesis.

Funding: The study is supported by project (No. FWNR-2022-0020).
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