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Pedepar:

1. B pucepTalii BUBYEHO JiesiKi aCIIEKTU T€HETUYHOr0 KOHTPOJII0 6i0CUMHTE3Y KJIiHIYHO-BaKJIMBOTO [JIiKOIIENITUIHOIO
aHTMOIOTHKA TEMKOIIaHiHY B Actinoplanes teichomyceticus, BKIo4anyy msgx-crenudiyny ta rio6aabHy
peryJisiiio, 3a6e3ne4eHHs 610CMHTEe3y TENKOIUIAHIHY apOMAaTUYHUMU aMiHOKUCJIOTaMU-TIONIEPEJHUKAMU Ta POJIb
IesIKUX CTPYKTYPHUX IeHiB 6i0CHHTe3y TeMKOoIlIaHiHy. BcTaHOBIEHO MOBIpHY NOCIIiOBHICTD peakiiii Mmopudgikanii
arJlikoHy TEWKOIJIaHiHy. BUBU€HO POJIb TeHiB 3 KjlacTepa 6i0CMHTEe3Y TEHKOIIaHiHY, 1110 KOAYIOTh (PEPMEHTHU
CHHTEe3y TUPO3UHY. JIOCIIiI)KeHO TPAaHCKPUIILINHY OpraHi3alilo KjacTepa reHiB 6i0CMHTe3y TEUKOIUIaHiHY, Oe
BUSBIJIEHO 18 TPAaHCKPUINLIMHUX OOUHULb; Mx-crenudiyauii peryastop Teil6* KOHTPOJIIOE eKCIIpecito reHa
npyroro peryaaropa - Teil5*. Okpim 11bOro, B CepTallis BUBUEHO KUTTEBUM LUK Ta MEXaHiI3MU I7106aJIbHO]
perymsii MopgoreHnesy B A. teichomyceticus. Byso BusBieHo, 1m0 AdpA-onocepenKoBaHa rjnobajabHa peryJsilis
cKopiI 3a Bce BincyTHS B Actinoplanes teichomyceticus, ognak perynstop BldD Bukonye ¢yHkuii gy>ke nozi6Hi 1o

THX, SIKi BAKOHYIOTb I0TO OPTOJIOTH Y CTpenToMileTiB. Ha pi3HuX eTanax po60TH ONMCAaHO CTBOPEHHS PSiy LITaMiB



i3 MiABUIEHOIO TPOAYKIi€I0 TEUKOILJIAHIHY.

2. Some aspects of genetic control of teicoplanin biosynthesis in Actinoplanes teichomyceticus were studied in this
thesis. The post-assembly line tailoring processes in teicoplanin biosynthesis were characterized. We have
knocked out genes of glycosyltransferases tei3* and teil0*, as well as genes putatively involved in aliphatic side
chain attachment: teil3*, tei30* and teill*. HPLC-MS analysis of teicoplanin derivatives produced by these mutants
revealed the putative sequence of teicoplanin aglycon (AGT) decoration reactions. First, glycosyltransferase TeilO*
attaches GlcNAc to the fourth amino acid of AGT, giving GIcNAc-AGT. The latter is then deacetylated with Tei2*.
This reaction is followed with the attachment of aliphatic side chain involving Teill* and the attachment of GIcNAc
to sixth amino acid of AGT involving Teil. Finally, Tei3* attaches mannose residue to the seventh amino acid of
AGT. Teicoplanin biosynthesis cluster (TBC) includes three genes encoding pathway-specific regulators,
particularly teil5*, teil6* (both shown to be crucial for teicoplanin biosynthesis) and tei31* (with uninvestigated
functions). Knock-out as well as overexpression of tei31* did not affected the production of teicoplanin. In
addition, transcriptional analysis revealed that tei31* was not expressed in teicoplanin-producing culture of A.
teichomyceticus. We have also studied transcriptional organization of TBC and found eighteen operons and
monogenic cistrons. Expression of the majority of these transcriptional units was revealed to be dependent on
Teil5* and Teil6*. Finally, expression of teil5* was found to be absolutely dependent on Teil6*. The role of teil4*
and tei24* genes from TBC was investigated in our work. Both genes encode enzymes of tyrosine metabolism and
were shown to be important for teicoplanin biosynthesis: overexpression of these genes led to teicoplanin
production increase. Finally, we have also studied global regulatory mechanisms of teicoplanin biosynthesis and A.
teichomyceticus morphogenesis. In vitro and in vivo studies have shown that closest AdpA-homologues from A.
teichomyceticus are neither able to reconstitute bld-phenotype in S. griseus ?adpA nor to bind classical AdpA
operator. This data along with in silico analysis of A. teichomyceticus genome allowed us to suggest the absence of
AdpA-mediated regulation in A. teichomyceticus. However, overexpression of some adpA homologues in A.
teichomyceticus increased the teicoplanin production level. We revealed that overexpression of two global
negative regulators, BIdDAT and AbsBAT, blocked the development of A. teichomyceticus on the stages of
sporangiferous hyphae germination and sporangia development respectively. BIdDAT protein was shown to bind
its own operator region, as well as operator regions of some other putative morphogens, including whiGAT and
sigHAT. BldD-mediated regulation in A. teichomyceticus appeared to share many features with the BldD-mediated
regulation studied for streptomycetes.
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