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ANOTATION
У дипломній роботі був проведений порівняльний аналіз кластерів  полікетид сінтаз першого типу у представників родів Bacillus і Streptomyces. В ході дослідження були знайдені в базах даних послідовності полікетид сінтаз першого типу і проведено філогенетичний аналіз. Додатково було побудовано теплову карту для проведення порівняння структури кластерів полікетид сінтаз першого типу у представників родів Bacillus і Streptomyces. Було показано, що  за первинними послідовностямі амінокислот усі знайдені кластери  полікетид сінтаз першого типу у представників роду Streptomyces є монофілетичною групою. Послідовності послікетид синтаз у представників роду Bacillus є більш диференційованими. Аналіз отриманої теплової карти показав, що для найбільш важливими для диференціації полікетид сінтаз першого типу у представників роду  Bacillus  є домени Unknowm domain і KS домени. У передставнків   Streptomyces найбільш важливими для диференціації полікетид сінтаз першого типу є домени AT and KS.
Дипломна робота викладена на 68 сторінках, містить 4 таблиці та 20 рисунків. Дипломна робота містить посилання на 70 посилань (латинською мовою).
Ключові слова: Bacillus, Streptomyces, полікетидсинтази типу І, філогенетичний аналіз.

In the thesis, a comparative analysis of type I polyketide synthase clusters in representatives of the Bacillus and Streptomyces genera was conducted. During the study, sequences of type I polyketide synthases were found in databases and a phylogenetic analysis was performed. Additionally, a heat map was constructed to compare the structure of type I polyketide synthase clusters in representatives of the Bacillus and Streptomyces genera. It was shown that according to the primary amino acid sequences, all found type I polyketide synthase clusters in representatives of the Streptomyces genus are a monophyletic group. Sequences of polyketide synthases in representatives of the Bacillus genus are more differentiated. Analysis of the resulting heat map showed that the most important for the differentiation of type I polyketide synthases in representatives of the Bacillus genus are the Unknown domain and KS domains. In representatives of Streptomyces, the most important for the differentiation of type I polyketide synthases are the AT and KS domains.
Diploma thesis is expounded on 68 pages, it contains 4 tables and 20 figures. It provides links to 70 references  (latinic).
Key words: Bacillus, Streptomyces, polyketide synthases type I, phylogenetic analysis 
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INTRODUCTION
The polyketide class of compounds, which were conspicuous as bactericidal agents in human health area, was largely reported to produce by multifunctional microbial polyketide synthase (pks) complex or  type I PKSs [Chen et al., 2009].
Based on structural composition, most natural products can be classified as polyketides; peptides; terpenoids; oligosaccharides, including deoxysugars and aminoglycosides; alkaloids or hybrids, which contain two or more of these structural features. Recent advances in genome sequencing and bioinformatics have shown that bacteria and fungi are not only prolific producers of natural products, but that the genes responsible for the assembly of a metabolite are generally clustered together within the chromosome [Winter et al., 2011; Walsh, Fischbach 2010]. By having access to this full ensemble of genes, the chemical logic governing the assembly of a metabolite can be deduced by correlating genetic information to protein function. 
Unfortunately, bacterial pathogens rapidly form antibiotic resistance after being exposed to antibiotic treatment of insufficient doses. These resistant genes were frequently traced on movable genetic components (transposons, insert sequences, plasmids, prophage) that could facilitate the transfer of resistance genes to other bacterial recipients. Horizontal and vertical transfer between the pathogens has resulted in complicated antibiotic resistance crises [Babakhani and Oloomi, 2018; Partridge et al., 2018].
However, there was a period of decline in interest in the search for natural antibiotics. Most scientists believed that the potential was exhausted and that obtaining new antibiotics was only possible through chemical modification of the bases of existing ones. 
Recently, interest in the search for new natural antibiotics has been renewed. This is due to new technologies that make it possible to conduct genome analysis and a review of potential environmental objects as a source of producers of new antibiotics.
Nowadays we know that the genus Bacillus comprises greater than 350 species of rod-shaped and Gram-positive bacteria, among which Bacillus subtilis, B. licheniformis, and B. amyloliquefaciens have generated an increased industrial interest as therapeutic agents on account of their capacity to produce specialized bioactive secondary metabolites including polyketides facilitating antibiosis and lesser pathogenicities [Harwood et al., 2018]. 
For any particular strain of Bacillus spp., it was assessed that no lesser than 5% of its genome has been bestowed to biosynthesize antibacterial metabolites and approximately the genome structure of broadly distributed Bacillus strains demonstrated that nearly 8% of the genome was dedicated to producing bactericidal compounds [Stein, 2005; Chen et al., 2007; Chen et al., 2009; Mondol et al., 2013].
Among the antibiotics produced by Streptomyces, polyketides are one group of the very important compounds. Some examples of polyketides produced by Streptomyces are rapamycin (produced by Streptomyces hygroscopicus), oleandomycin (produced by Streptomyces antibioticus), actinorhodin (produced by Streptomyces coelicolorA3(2)), daunorubicin (produced by Streptomyces peucetius) and caprazamycin (produced by Streptomyces sp. MK730-62F2) [Risdian et al., 2019].
Moreover, in phylonegetical analysis of the sequence of type I polyketide synthases from Bacillus and Streptomyces, they often belong to the same clade, which facilitates their differentiation from other types of polyketide synthases - type I interactions, type II and type III PKS.
However, this approach uses universal primers to search for possible genome clusters and a certain portion of unidentified clusters of the first type is lost, the number of which in prokaryotes is already small.
Therefore, the aim of our work was to conduct a comparative analysis of PKS type I in representatives of the genera Bacillus and Streptomyces.
To achieve this goal: complete the following tasks:
- phylogenetic analysis of PKS type I sequences in representatives of the genus Bacillus
- phylogenetic analysis of PKS type I sequences in representatives of the genus Streptomyces
- combined phylogenetic analysis of PKS type I

The object of the study is the sequences of PKS type I in representatives of the genera Bacillus and Streptomyces.
The subject of the study is the phylogenetic relationship of the sequences of PKS type I in representatives of the genera Bacillus and Streptomyces.




















CONCLUSION 
1. The complete sequences of the modular PKS type 1 has a clear divergence by the systematic position of the microorganism
2. The sequences of the AT domain has a clear divergence by the systematic position of the microorganism
3. The sequences of the KS domain have a clear divergence by the module in which it is located
4. The sequences of the KR domain have a clear divergence by the systematic position of the microorganism


Recommendations - consider the sequence of the Unknowm domain in representatives of Bacillus  as a possible marker sequence for identifying the modular PKS type 1
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