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Pedepar:

1. Inceprariiina po60Ta IpUCBIYeHA JOCTIIKEHHIO TeHETUYHOTO Pi3HOMAHITTS IPUPOIHUX 130715 TiB aKTUHOMILIETiB
pusocdepu siBLIO BUcOKoro (Juniperus excelsa M.-Bieb.) Ta ixHboro norexijiany sik NpoayLeHTiB 6i0J10TiYHO
aKTUBHMX CIIOJIVK, 30Kpema aHTU6ioTukiB. [1osiBa i mBUKe NOMMUPEHHS NATOT€HHUX MiKPOOPTaHi3MiB 3
MHO’KMHHOIO CTilIKiCTIO 0 aHTUGIOTHKIB CTaJIM HAraJbHOIO MPO6IEMOI0 I7106aJIbHOI OXOPOHU 310POB's. L
TPUBO>KHA TEHAEHLiS HE JIMIIE CTBOPIOE 3HAYHI BUKJIMKU B YCbOMY CBITi, ajie 1 3aTpOXXye 3BECTU HaHiBelLlb
IOCSITHYTUH Nporpec y 60poTh0i 3 iHPeKLiHUMIU 3aXBOPIOBAaHHIMU. AKTUHOMILIETH — Pi3HOMaHITHa rpyna
IPaMIIO3UTUBHUX 0AKTEPiil, sIKi ITMPOKO PO3MOBCIOIKEHI B Pi3HUX 6i0TONAX, 0COOJIMBO B I'PYHTAX, [I€ BifirpaoTh
Ba)KJIMBY POJIb y 3a0€3I€4eHi KPyroooiry nNo>xMBHUX pedoBUH. L1i 6akrepii Bigirpanu BupimanbsHy pojib y po3pooLi

6araTb0X JXUTTEBO BaKJIMBUX TEPANIEBTUIHUX 3aC00iB 17151 60POTHOM 3 iHDEKIiMHUMY, OHKOJIOTIYHMMH Ta iHIINMUA



3axBOPIOBaHHSIMU. OJIHAK, CbOTOJIHI TEMIIX BiIKPUTTSI HOBUX CIIOJIYK i3 aHTUOIOTUYHUMU BIIACTUBOCTSIMU 3HAYHO
crioBiibHUIMCS. OOHUM 3 MiIX0iB 40 BUPIIEHH 1[iei TPO6IeMu € HOCTiIKeHHSI HOBUX i HEIOCTaTHbO BUBYEHUX
cepeoBUl iCHYBaHHSI MiKpOOPraHi3MiB /171 BUSIBJIEHHS [IPOYLIEHTIB HOBUX 0i0JIOTiYHO aKTMBHUX CIIOJYK. B 1jpomy
aCIIEeKTi, TEPUTOPisl YKPaAiHU € OJHUM 3 TAaKUX PETriOHiB, MIKDOOHE 6i0Pi3HOMAHITTS SIKOTO ITPAKTUYHO HE BUBYAJIU.
JocnigxeHo ¢inoreHeTrYHe pi3HOMAHITTS aKTMHOMILIETIB, BUAiNIeHUX 3 pusocdepu J. excelsa, B pe3ysibTaTi SIKOTO,
BU3HAYEHO POJIUHU Ta POIHU, OO SIKUX HAJIeXaTh Lii i307159TU. BCTaHOBIEHO [IPUHAJIEKHICTh BULIJIEHUX
aKTMHOMILIETIB 10 OAMHAALATHU pofiB Actinoplanes, Actinorectispora, Amycolatopsis, Kribbella, Micrococcus,
Micromonospora, Nocardia, Promicromonospora, Rhodococcus, Saccharopolyspora ta Streptomyces knacy
Actinomycetia. BusiBsieHo, 10 Hai6inbLIa KibKicTh i30514TiB, 350 a60 94% Bin ycix, HanexXanu 4o pony
Streptomyces. 3Ai1ICHEHO aHaJli3 aHTarOHICTUYHMX BJIACTUBOCTEN aKTUHOMILIETIB ITPOTH IIMPOKOTO IyJIy TECT-
KyJIbTyp MiKpoopraHi3mis. [I0ka3aHo, 110 3Ha4YHa KiJIbKiCTb i30JI51TiB 34aTHA [IPUTHIYYBATH PiCT 30y HUKIB
BHYTPIIIHbOJIIKapHSHUX iHPeKLil (Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, Klebsiella
pneumoniae subsp. pneumonia, Proteus vulgaris ta Candida albicans). Okpim 1jporo, BusiBuiu rnoHag, 60% i3ossris,
sIKi 3aTpUMYyBaJIH PiCcT X04a 6 OfiHiei 3 BUKOPUCTAHUX T€CT-KyJbTYP (PiTONATOreHHUX MiKpOoOpraHiamis. Cepen, HUX
Halbisblle aHTaroHiCTiB 6yJI0 IPOTU IPAaMIeHAaTUBHUX O6aKTepiil piTonaroreHHUx 6aKrepiil. [ 3HaYHOI KiJIbKOCTi
IOCTiIKeHUX [IPUPOLHUX i30/1TiB pusocdepu J. excelsa BiacTUBi IOTEHLINHI picT-CTUMYJIIOBaJIbHI BJIACTUBOCTI,
TaKi SIK 3JIaTHICTb 10 aCUMIsIALii aTMOCcepHOro aszoTy, cosobinizanii Hepo3unHHUx popm docdopy, cuHTe3
iH701iN1-3-01TOBOI KUCJIOTU Ta cuIepoOpiB, SIKi 3a/lisHi B aCMMIIALil MiKpoeJleMEeHTIB, 30Kpema 3aJisa.
JlepenikaTUBHUI aHali3 €KCTPAKTiB BTOPUHHUX META00IiTiB aKTUHOMILIETHUX i30JISTiB, SKi Maju Pi3HUI CIEKTP Ta
piBE€Hb aHTUMIKPOOHOI [Iii BUSIBJIEHO aHTUOIOTHUKY JleCEPTOMILIMH A, KaHXaHaMilllH A, CTpenTopy6iH B,
CIIEKTMHAaOIsIiH, aHTUMILIMHY, CipaMillMHU Ta CTaMOOMILIMHU. 3aCTOCOBYIOUH crienudivyHi MiKpoOHi 6ioceHcopu
3IiICHEHO CKPUHIHT IIPOyLIEHTIB MI€BHUX KJaciB aHTU6I0THKIB. BHACIIOK 4OTr0 BUSBJIEHO ABA i30J14TH, SIKi
npoayKyBasnu 6epHiHaMinuHY A i B, 31 i30715T i3 IOTEHLIMHOIO 30ATHICTIO O CUHTE3y aHTU6I0THKIB-iHTi6ITOPIB
KJIITUHHOI CTiHKU 6aKkTepill Ta 26 OTeHUiNHNX IPOAYLEHTIB IaMaMiluHiB. B pe3ysbTaTi pyTMHHOIO CKpUHIHTY
BTOPUHHUX META0O0JIITIB JOCII)KYBAaHUX i30JISITiB 3 IIMPOKUM CIIEKTPOM aHTUMIKPOOHOI [Iii BITKPUTO [Ba HOBI
aHTubiotnku Qpypaxinounnu L i K. BoHn y cBoix CTpyKTypax micTaTh moaudikalii nosnikern-HapTOXiHOHOBOTO
CKeJIeTy, sIKi 0 HUHI 1je He OyJin onucaHi ajs PypaxiHouuHiB. IneHTHdiKoBaHO KyacTep reHiB, sIkuil IMOBIpHO
BiAnoBifae 3a 6iocuHTe3 QpypaxiHouuHis K ta L. 3anponoHoBaHo NMOBipHUI MJIsIX 6i0cKMHTe3y ¢pypaxiHouuHiB K Ta
L Ha ocHOBI nependadyBaHux (QyHKIiM reHiB HAsIBHUX y KJIACTepi, faHux 6iocuHTe3y ¢ypaxiHouuHy C Ta NoAioHMX
crionyk. Bcranosineno, mo ¢ypaxinouns K BusBiIsSi€ LUTOTOKCUYHY aKTUBHICTh NPOTH KIITUHHOI jTiHii HepG2 3i
3HaueHHsM IC50 12,6 MKr/MJ1, IpOTE HE Mae aHTUMIKPOOHOI [iii. BomHouvac, nJ1s ¢pypaxiHouuHy L xapakrepHa
aHTHOaKTepiajbHa aKTUBHICTb IPOTU IPAMIIO3UTUBHUX OaKTepiil. BUKOHaHe IOCIiI)KeHHS BKa3ye Ha BEJIUKUI
6i0CMHTETUYHMI [TOTEHLial IPUPOJHNUX i30JI4TiB aKTUHOMILETIB, BULineHux 3 pusocdepu J. excelsa. BuspineHi B
X0Ji pobOTH PifKiCHI poJy aKTUHOMILIETIB MOKYTb OYTH L€ PUM JI>)KePeJIOM HOBUX 6i0JIOTTYHO aKTUBHUX PEUYOBHH.
CTBOpeHa B X0Zi poOOTH KOJIEKIIisi NIPUPOIHUX {3015 TiB aKTUHOMILIETIB MOXKE OYTH IJIaTPOPMOIO IJ1s1 PO3POOJIEHHS
HOBUX TE€PANEBTUYHUX IIPENApaTiB MEOMYHOrO i BETEPUHAPHOTO NIPU3HAYEHHS, & TAKOXK Oionpenaparis 11s

CiJIbCBKOT'O TOCIOAAPCTBA.

2. This dissertation presents an investigation of the genetic diversity of natural isolates of actinomycetes from the
rhizosphere of Juniperus excelsa M.-Bieb. and their potential as producers of biologically active compounds,
including antibiotics. The emergence and rapid dissemination of multidrug-resistant pathogens have become a
pressing global health concern. This alarming trend not only presents substantial worldwide challenges but also
jeopardizes the progress achieved in combatting infectious diseases. Actinomycetes are a group of Gram-positive
bacteria that are ubiquitous in various habitats, especially in soils, where they play an important role in ensuring
nutrient cycling. These bacteria have played a crucial role in the development of many life-saving therapeutic
agents to fight infectious, cancer and other diseases. However, today, the pace of discovery of new compounds
with antibiotic properties has slowed considerably. One approach to solving this problem is to study new and
insufficiently studied microbial habitats to identify of producers of new biologically active compounds. In this
respect, the territory of Ukraine, the microbial biodiversity of which has not been studied, is one of such regions.



The phylogenetic diversity of actinomycetes isolated from the rhizosphere of J. excelsa was studied, and the
families and genera to which these isolates belonged were determined. It was found that they represent eleven
genera of the class Actinomycetia: Actinoplanes, Actinorectispora, Amycolatopsis, Kribbella, Micrococcus,
Micromonospora, Nocardia, Promicromonospora, Rhodococcus, Saccharopolyspora and Streptomyces. The largest
number of isolates 350 (94% of all) belonged to the genus Streptomyces. The antagonistic properties of the
actinomycetes against a diverse range of test microorganism cultures were analysed. A significant number of
isolates demonstrated the ability to inhibit the growth of pathogens associated with hospital-acquired infections,
including Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumoniae subsp.
pneumonia, Proteus vulgaris and Candida albicans. Additionally, more than 60% of the isolates exhibited the
capacity to inhibit the growth of at least one of the test cultures of phytopathogenic microorganisms used. Among
these, the majority of antagonists were effective against Gram-negative phytopathogenic bacteria. A significant
number of the studied natural isolates from the rhizosphere of J. excelsa exhibited plant growth-promoting
properties, such as the assimilation of atmospheric nitrogen, solubilization of insoluble forms of phosphorus (P),
synthesis of indole-3-acetic acid and production of siderophores. Dereplicative analysis of secondary metabolite
extracts from actinomycete isolates, exhibiting varying spectra and levels of antimicrobial activity, revealed the
presence of antibiotics, such as desertomycin A, canhanamycin A, streptorubin B, spectinabilin, antimycins,
spiramycins and stambomycins. We employed specific microbial biosensors to screen for producers of particular
antibiotic classes. As a result, two isolates producing berninamycins A and B, 31 isolates with the potential ability to
synthesise bacterial cell wall inhibitors and 26 potential producers of pamamycins were identified. As a result of
routine screening for secondary metabolites on the studied isolates with a broad range of antimicrobial activity,
two new antibiotics, furaquinocins L and K, were discovered. Notably, these compounds feature modifications of
the polyketide-naphthoquinone skeleton in their structures, which have not previously been described in
furaquinocins. A cluster of genes likely responsible for the biosynthesis of furaquinocins K and L was identified.A
putative biosynthesis pathway for furaquinocins K and L was proposed, considering the predicted functions of the
genes found in the cluster and drawing from data on the biosynthesis of furaquinocin C and related compounds. It
was observed that furaquinocin K exhibits cytotoxic activity against the HepG2 cell line with an IC50 value of 12.6
ug/ml, but it does not demonstrate antimicrobial activity. Furaquinicin L displays antibacterial activity against
Gram-positive bacteria. This study highlights the significant biosynthetic potential of natural actinomycete isolates
obtained from the rhizosphere of J. excelsa. The discovery of rare actinomycete genera during this research
suggests a promising source of novel biologically active substances. Moreover, the collection of natural
actinomycete isolates established during this study can serve as a platform for the development of new
therapeutic drugs for medical and veterinary applications, as well as biological products for agriculture.
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KBasigikanis: . 6. u., c.z., 03.00.15
InenTudikarop ORCHID ID: 0000-0002-8107-0128

JoparkoBa iHpopManisi: Scopus Author ID: 6507657157; Web of Science Researcher ID: K-9562-2017,
https:/ /scholar.google.com /citations?hl=uk&user=5xLdBrIAAAAJ

IloBHe HaiMEeHYBaHHS IOPHUIHYHOI 0COOM: JIbBiBCHKMIT HALOHANbHYIL yHiBEpCHUTET iMeHi IBana Opanka
Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. YHiBEpCUTETCHKA, Oy, 1, JIbBiB, 79000, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH | HAayKU YKpaiHu

InenTudikarop ROR:

VII. BinzomocTi npo odiniliHuX OIIOHEHTIB Ta PEI€H3€HTIiB
OdiuiiiHi oIOHEHTH

BiacHe IIpizBuie Im'sa ITo-6aTbKOBI:

1. bingsceka Jlrogmuia OyeKkciiBHa

2. Liudmyla O. Biliavska

KBasidikamis: 1. 6. 1., crapmmit HayKoBuii criBpo6iTHEK, 03.00.07

Imentudikarop ORCHID ID: 0000-0002-8785-4361



HoparkoBa iHpopmMauisi: Scopus Author ID: 57209322406;
https://scholar.google.com.ua/citations?user=nbkqiqAAAAA]

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: IHCTUTYT MiKpOGioorii i Bipycosorii im. 1. K. 3a6osnoTHOrO

HaujonasnbHoi akagemii Hayk YKpaiHu

Kopg, 3a €IPITIOY: 05417087

Micue3HaxoaKeHHS: ByJI. AKazemika 3a6osotHoro, 6y1. 154, Kuis, 03143, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiiHHSA: HauionasnbHa akajieMis HayK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. [lopoHHik OkcaHa OsieKcaHpiBHA

2. Oksana O. Poronnik

KBasigikamis: . 6. u., 03.00.20
InenTudikarop ORCHID ID: 0000-0002-0105-6925

JoaparkoBa iHdopmanist: Scopus Author ID: 36915663000
https:/ /scholar.google.com.ua/citations?user=pQVOfc4AAAA]

IloBHe HalMEeHYBaHHSI IOPHUAHUYHOI OCOOM: [HCTUTYT MOJIEKYJIPHOI Gioorii i renetrkn HaujonanbHoi

akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 05417101

Micue3HaxoaKeHHS: ByJI. AKazemika 3a6osotHoro, 6yz. 150, Kuis, 03143, Vkpaina
dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK Ykpainu

InenTudikarop ROR:

Peuensentu

Baacue IlpizBumie Im's Ilo-6aThKOBI:
1. Pomanrok Hartanig JImutpiBHa

2. Nataliya D. Romanyuk

KBasigikamis: . 6. 1., gou,, 03.00.12
Imentudikarop ORCHID ID: 0000-0002-3662-8874

HoparkoBa iHopMawisi: Scopus Author ID: 36488549100; Web of Science Researcher ID: C-4866-2016;
https:/ /scholar.google.com/citations?user=MHp78l10AAAA]J

IloBHEe HalIMEeHYBaHHS IOPUAHYHOL 0COOM: JILBiBCLKMII HALliOHAILHYI YHiBEpCUTET iMeHi IBana Ppanka

Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. VHiBepcurteTchka, 6ya. 1, JIpBiB, 79000, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa yllpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. Mopo3 OkcaHa MuxainniBHa

2. Oksana M. Moroz

KBasigikanis: . 6. 1., c.z., 03.00.20
ImenTudikarop ORCHID ID: 0000-0002-2351-5301

JopaTkoBa iH(l)OpMaI.liﬂ: Scopus Author ID: 6701657456; Web of Science Researcher ID: L-1424-2017;
https://scholar.google.com /citations?hl=uk&user=raZ_Z3MAAAAJ

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: JIbBiBCHKNIT HALIIOHAIBHUI YHiBepcUTeT imeHi IBana Ppanka
Kopg, 3a €IPIIOY: 02070987

Micuesnaxomxennﬂ: ByJI. YHiBepcUTeTChbKa, Oya. 1, JIpBiB, 79000, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3akr04Hi BimoMocTi
BaacHe IlpizBume Im'a ITo-6aTbKOBi Tepex Osbra lrBaniBHa
rOJIOBH pagu

Bsacue IlpizBume Im's ITo-6aThKOBI Tepex Ozbra lTBaHiBHa

rOJIOBYIOYOrO Ha 3acCifiaHHi

BignoBizanbHMiA 3a NiATOTOBKY Kak Onbra BonosumupisHa

00JIIKOBHX JOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLio HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




