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Pedepar:

1. Inceprariiina po60Ta IPUCBIYEHA OIPALIOBAHHIO LIJIICHOTO MifXOAY 10 CTBOPEHHS Ta BUKOPUCTAHHS 6ibioTex
reHOMIB aKTUHOOAKTEPIl [AJ1s1 OCiIKeHHS BiJOMUX i BUSIBJIEHHSI HOBUX 6i0JIOTiYHO aKTUBHUX PEYOBUH, KOJOBAaHUX
Kkjacrepamu retis 6iocunTesy (KBI') cenianisoBaHux MeTab0JIITiB; 32CTOCYBAaHHIO OTPUMAHUX 3HaHb 17151
IiIBUIIEHHS CUHTE3Y [IPUPOJHUX CIOJYK. Y 11iil pOOGOTi CTBOPEHO reHOMHI 6i61i0TeKM ITaMiB aKTUHOMILIETIB JBOX
BigmaneHux BuAiB - Streptomyces roseochromogenes NRRL 3504 ta Actinosynnema mirum DSM 43827. 3niiicHeHo
KOMILJIEKCHU 6ioiHpopMaTUYHUI aHani3 reHoMa S. roseochromogenes NRRL 3504 3a 10nomMoror HU3KY Iporpam
1751 BusiBsieHHst KBI' crienianisoBaHMX MeTa0OJIITIB. 32 JOIOMOTOIO F€TEPOJIOTiYHOI €KCIIPeCii KOCMif, 3 TeHOMHHUX
6ibmiorek S. roseochromogenes NRRL 3504 ta A. mirum DSM 43827 y maci S. albus Dell4 ta S. lividans AYA9
ineHTH(}iKOBaHO CUHTE3 CIOJIYK, 1110 KOAYIOThCSI Habopamu reHiB 3i cxoxicTio 1o KBI' cnosyk kosabominuny E,
aypaxiHiB, yJIeyHIJuHy Ta ¢ppaHKiaminnHy. Ha ocHOBI fgeperikaniiHoro aHamnisy, gaHux BEPX-MC Ta SIMP-
CIEKTPOCKOIIii BCTAHOBJIEHO, IO CIOJYKa, sIKy Kogye KBI' N229 3 reHoma S. roseochromogenes NRRL 3504 -

IOJIIKeTH, JIIMOKPOLMH, iHTi6iTOp 3BOPOTHOI TpaHCKpUIITa3u BipyciB. IneHTudikoBano KBTI 1iMOKpoOI1MHY, OBEIEHO



(YHKLiI OKpEMUX CTPYKTYPHHUX Ta PETYJISITOPHUX F€HIB Y CUHTE31 JIIMOKPOLMHY Ta 3alIPONIOHOBAHO BUXIJHY CXEMY
6iocHHTe3y CIIOJIyKU. BHSIBIEHO [1Bi HOBI CIIOJIYKHY, 110, IMOBiPHO, € €MIOKCHU-TI0XiTHUMH JiMOKpouuHy. [TokazaHo,
1110 32 TUIIOBUX JIabopaTOpHUX YMOB S. roseochromogenes NRRL 3504 Takox Hakonuuye jliMoKpoLHU. Ha ocHOBI
MaHINyJsIi peryJasiTOpHUMU FeHaMU CTBOPEHO HAJIIPOAYLIEHTH JIIMOKPOLMHY Ta xJ1Iopobiouuny. llnsxom
reTepoJIOriyHoi eKcIpecii IoKas3aHo, o JuMeTuaaninTpunropancuaTaza Amir_2071 3 A. mirum DSM 43827 3paTHa
Karaji3yBaTU yTBOPEHHS [IPEHiNIbOBAaHUX MOXiJHUX TUPO3MHY, Ta CTBOPEHO 3pY4HY IIIaTGOPMY TECTYBaHHS
cy6cTtpatHoi cnietndiyHocti Amir_2071. 3gificHeHo ¢inoreHeTUYHMI aHali3 Ta aHali3 MEPEX MOAi6HMX

nocyigoBHOCTEN 6inka Amir_ 2071 cepeq; BifoMux 6akTepiiiHUX MpeHinTpaHcdepas.

2. The dissertation is devoted to the development of a holistic approach for constructing and utilizing
actinobacterial genome libraries to study known and discover novel biologically active substances encoded by
biosynthetic gene clusters (BGCs) of specialized metabolites; application of the acquired knowledge to enhance the
synthesis of natural products. In this work, genomic libraries were created for actinomycete strains of two distant
species - Streptomyces roseochromogenes NRRL 3504 and Actinosynnema mirum DSM 43827. A comprehensive
bioinformatic analysis of S. roseochromogenes NRRL 3504 genome was performed using a range of tools for
detecting BGCs of specialized metabolites. Through heterologous expression of cosmids from the genomic
libraries of S. roseochromogenes NRRL 3504 and A. mirum DSM 43827 in the chassis strains S. albus Dell4 and S.
lividans AYA9, the production of compounds encoded by gene clusters similar to the BGCs of colabomycin E,
aurachins, ulleungdin and frankiamicin was observed. Based on dereplication analysis, HPLC-MS data and NMR
spectroscopy the compound encoded by BGC#29 from S. roseochromogenes NRRL 3504 genome was identified as
the polyketide limocrocin, an inhibitor of viral reverse transcriptase. Limocrocin BGC was identified, the functions
of individual structural and regulatory genes involved in its synthesis were confirmed and an initial biosynthetic
pathway for limocrocin was proposed. Two new compounds, likely epoxy derivatives of limocrocin, were
identified. It was shown that under typical laboratory conditions, S. roseochromogenes NRRL 3504 also
accumulates limocrocins. Through manipulation of regulatory genes, overproducer strains of limocrocin and
clorobiocin were created. Through heterologous expression it was demonstrated that the dimethylallyltryptophan
synthase Amir_2071 from A. mirum DSM 43827 catalyzes the formation of prenylated tyrosine derivatives and a
platform for testing the substrate specificity of Amir_2071 was established. Phylogenetic and sequence similarity
network analyses of Amir_ 2071 among known bacterial prenyltransferases were performed.
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