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ABSTRACT
В роботі охарактеризовано та порівняно кластерну організацію генів вторинних метаболітів серед деяких представників роду Pseudomonas. 
За допомогою сервера antiSMASH в геномі Pseudomonas aeruginosa PA01 виявлено 16 кластерів біосинтетичних генів. Досліджувані види псевдомонад демонструють кластери генів, які переважно кодують нерибосомні пептид-синтетази та полікетид-синтази, які є ключовими для виробництва вторинних метаболітів. Ідентифіковано основні кластери генів, що відповідають за синтез наступних сполук: арилполієн, ациламінокислоти, β-лактами, β-лактони, бутиролактони, гомосеринелактони, лантипептид класу II, нерибосомальні пептиди, N-ацетилглутамін амід, феназини, сидерофори тощо. Встановлені вторинних метаболіти Pseudomonas spp. характеризуються широким спектром біологічної активності, що робить їх перспективними для розробки нових сполук з антимікробним потенціалом або для застосування в екологічній сфері.
Роботу викладено на 55 сторінках, вона містить 7 таблиць та 6 рисунків. Наведені посилання на 86 літературні джерела латиницею.
Ключові слова: кластери біосинтетичних генів, Pseudomonas spp., вторинні метаболіти, спектр біологічної активності, філогенетичний аналіз. 

During this study the characteristics and comparison of the cluster gene organization of secondary metabolites in some Pseudomonas genus representatives were carried out.
A total of 16 biosynthetic gene clusters were found in the genome of Pseudomonas aeruginosa PA01 using the antiSMASH server. The studied Pseudomonas species exhibit gene clusters, predominantly encoding non-ribosomal peptide synthetases and polyketide synthases, which are crucial for secondary metabolite production. There are identified a major gene cluster classes that are responsible for the synthesis of such secondary metabolites as aryl polyene, acyl-amino acids, β-lactam, β-lactone, butyrolactone, tRNA-dependent cyclodipeptide synthases, ectoine, homoserinelactone, lantipeptide class II, nonribosomal peptides, N-acetylglutamine amide, phenazines, siderophores etc. The secondary metabolites of Pseudomonas spp. exhibit a diverse array of biological activities, rendering them promising for the development of novel antimicrobial agents and applications in environmental science.
The work is on 55 pages, it contains 7 tables and 6 figures. References are given to 86 literary sources in Latin.
Key words: biosynthetic gene clusters, Pseudomonas spp., secondary metabolites, biological activity spectrum, phylogenetic analysis.
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INTRODUCTION
Microorganisms exist in environments populated by a variety of taxonomically distinct species, competing for limited resources and available space [Jackson et al., 2015]. This competition can be broadly classified into two categories: exploitation competition, characterized by the rapid consumption of finite resources [Wang, 2019], and interference competition, which involves direct antagonistic interactions among species [Westhoff et al., 2021]. The phenomenon of microbial antagonism is primarily driven by an array of toxins, including broad-spectrum antibiotics and strain-specific bacteriocins [Pérez-Gutiérrez, 2013]. Such antagonistic interactions play a critical role in regulating microbial populations and influencing their success within various ecological communities [Russel et ai., 2017]. 
The remarkable diversity in the types and functions of antimicrobial metabolites produced by different species contributes to the intricate nature of interference competition, especially among microbes that share divergent phylogenetic relationships [Steinke et al., 2021]. Therefore, elucidating the underlying mechanisms and driving forces of antagonistic competition is essential for comprehending and predicting microbial behavior during community assembly and ecological succession [Ghoul et al., 2016].
Biosynthetic gene clusters (BGCs) play a critical role in the synthesis of a variety of secondary metabolites, which are essential for mediating interference competition among different microbial species [Passari et al., 2017]. Additionally, these clusters typically confer resistance to self-produced antibiotics, thereby safeguarding the host cell from its own antimicrobial compounds [Ruiz et ai., 2020; Sansinenea et al., 2021]. 
While the significance of BGCs in relation to antagonism and phylogenetic relationships has been explored across a range of microbial taxa [Sun et al., 2017; Cacho et al., 2024], the specific contributions of BGC profiles in bridging interference competition and phylogeny remain inadequately investigated.
The aim of this studying was to characterize and compare the cluster organization of secondary metabolites in some Pseudomonas genus representatives.
To fulfill the specified goal of this study, the following tasks were set:
1. To analyze databases regarding the structure of biosynthetic gene clusters in Pseudomonas microorganisms.
2. To identify the organization of gene clusters for secondary metabolites of Pseudomonas genus microorganisms.
3. To compare the main biosynthetic gene clusters responsible for the synthesis of secondary metabolites in individual species of pseudomonads.
4. To determine the biotechnological potential of the main biosynthetic gene clusters responsible for the synthesis of secondary metabolites in individual species of pseudomonads.
The object of research is the biosynthetic gene clusters in microorganisms and their potential.
The subject of research is the secondary metabolites, structure of Pseudomonas gene clusters.














CONCLUSIONS
1. A total of 16 biosynthetic gene clusters were found in the genome of Pseudomonas aeruginosa PA01 using the antiSMASH server; 
2. The studied Pseudomonas species exhibit biosynthetic gene clusters, predominantly encoding non-ribosomal peptide synthetases and polyketide synthases, which are crucial for secondary metabolite production.
3. There are identified a major biosynthetic gene cluster classes, such as aryl polyene, acyl-amino acids, β-lactam, β-lactone, butyrolactone, tRNA-dependent cyclodipeptide synthases, ectoine, homoserinelactone, lantipeptide class II, nonribosomal peptides, N-acetylglutamine amide, phenazine, ranthipeptide, redox-cofactor, siderophore. 
4. The studied Pseudomonas spp. biosynthetic gene clusters are responsible for the synthesis of such secondary metabolites that are characterized by broad spectrum of biological activities, making them promising candidates for the development of new compounds with antimicrobial potential or natural products for ecological treatment. 
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