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(depMeHTallii JirHOLeJI0JI03HUX CyOCTPaTiB
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Pedepar:

1. Pobora npucssiuena xapakrepuctuii renomy Clostridium sp. UCM B-7570, po3po611i HOBOro peKOMOiHaHTHOTO
HITaMy-IIPOAYLEHTY Ha 1ioro ocHoOBi Ta epektuBHOCTI Clostridium sp. UCM B-7570 y HakonM4eHHi 6yTaHoJ1y, SIK
aJIbTEPHATMBHOIO NaJIMBA, 3 BUKOPUCTAHHS Pi3HUX BUIIB [10NIE€PEIHbOI MirOTOBKY (TiApOJIi3y) HE3€PHOBO]
JIITHOLLEeJI0JI03HO] 6ioMacy. BusHaueHO (CEKBEHOBAHO) TIOBHMI T€HOM BiTYM3HSIHOTO IITaMy-TIPOAYLIEHTY OyTaHOJy
Clostridium sp. UCM B-7570, npoBezieHO 1oro MaIlyBaHHs Ta CTBOPEHO IIOBHY MaIlly reHOMy. BusisnieHHo Ta
inenTH(}iKoBaHO HOBUI IITaM JIIFHOJIITMYHUX OakTepil S. graminifolii a5 iHTeHcu@ikalii HaKONU4YeHHs1 OyTaHOJTY
METO/IOM CIIJIBHOTO KyJIbTUBYBaHHsI. [I0Ka3aHO MOXJIMBICTb CTBOPEHHS i BAKOPUCTAHHSI INTYYHUX MiKPOOHHUX

KOHCOPLiyMIB [1J1s CIIiJIBHOTO KyJIbTUBYBaHHS. Po3p0o6sieHOo ny3aiiH KOHCTPYKLii HOBOrO peKOMOiHAaHTHOTO LITaMy-



nponyueHTy Ha ocHosi mramy Clostridium sp. UCM B-7570 a4 nifBuineHHs: HAKONWYEHHsI 6yTaHouy. [TokasaHo,
1110 OTpMMaHUH in silico mTaMm, 3 BUaseHoo BeJIUKOI0 CybonuHuLelo riiteposngerinpatasu (dhaB), 3a gonomoroio
aJanToBaHoi HikasHoi cuctemu S. pyogenes tuny II CRISPR /Cas9 nposiss cebe sk 1,3-nponannion-gegingutHuit
MYTaHT, 10 IPOAYKYBAaB SIK OCHOBHUI MPOAYKT OyTaHOJI. [IoKa3zaHo, 0 He3epHOBAa POCIMHHA 6ioMaca MiCTUTh B
3aJIEXKHOCTI Bif ii BUy PepMEHTOBaHi MaKPOKOMIIOHEHTH Ta He(EePMEHTOBaHI KOMIIOHEHTH, $IKi IIEPEMIKOIKAIOTh
6i0po3KJIaJaHHI0 MikpoopraHizmamu. [Toka3aHO MOSKIUBICTh BUKOPUCTaHHSI HE3€PHOBOI YaCTUHU Pi3HOMAaHITHOI
POCJIMHHOI, JIICHOLIEJII0JI03HOI 6i0Macy KOMYHAJIbHOTO IIOXOPKEHHS Ta BiJIXOZiB IPOMHUCJIOBOCTI — TEXHIYHOTO
IJlilepuHy, IIilepUHy-CHAPLIO Ta CKOMY SIK aJlbTePHATUBHUX CyOCTpPAaTiB AJ1s1 OTpUMaHHs O6yTaHoay. JocuigmkeHo
pi3Hi BUAM MOIepeHbOi MiArOTOBKY JITHOLEII0JI03HOTO CyOCTpaTy (KUCJIOTHUH, JIY>)KHUHN, €eH3UMaTUYHUN Ta
KOMOIHOBaHMI rifpoJi3; yIbTpa3ByKoBa Jie3iHTerpallisl; KaBiTallist; BUOyXOBUI aBTOripPOJ1i3) Ta BUBHAUEHO, 110
ONTUMAJIbHUM CIIOCIO 0OPOOIEHHS HE3EPHOBOI 6ioMacH 3a/1€XKATh 6€3[10CEePEIHbO Bifl il KOMIIOHEHTHOIO CKJIaLYy.
[ToxazaHo MifBUILEHHS] HAKOIMYEHHS OYTaHOJy 32 BUKOPMCTAHHS iMMOOGisi3alii KIiTHH-TIPOAYLLEHTIB Ha
CIlelliaJIbHUX HOCIsIX (6esbTiHry, GEepUTOBUX KiJbLSX Ta KibLisix Pamura). [TokazaHO MOXKJIMBICTh BUKOPUCTAHHS
aJanTUBHOIO CTPECY AJ1s1 MiJBUIIEHHSI HAKONMMYEHHS 6i00yTaHOJy 32 PaXyHOK 3MiHU METab0JIiYHUX 1JISIXIB,
OIIOCEPEIKOBAHO Yepe3 il JiMiTOBAHOTO BHECEHHSI iHTi6ITOPIiB pocTy Ta po3BUTKY (GypPypoily, alolypHUHOIY,
LIMHKY, TJIiLlepoJly, KUCHIO) Ta MiJBUIIEeHHS PiBHS HAKOIIMYEHHS 1IiIbOBOTO IMPOJYKTY 32 PaXyHOK 3MiH YMOB

KyJIbTUBYBaHH Iifl BIINBOM CTPECOBHUX (PaKTOPIB.

2. The thesis is devoted to the characterization of the genome of Clostridium sp. UCM B-7570, the development of
a new recombinant producer strain based on it, and the efficiency of Clostridium sp. UCM B-7570 in the
accumulation of butanol as an alternative fuel using various types of pre-treatment (hydrolysis) of non-grain
lignocellulosic biomass. The complete genome of the domestic butanol-producing strain Clostridium sp. UCM B-
7570 was determined (sequenced), mapped, and a complete genome map was created. A new strain of lignolytic
bacteria S. graminifolii was isolated and identified for intensification of butanol accumulation by co-cultivation.
The possibility of creating and using artificial microbial consortia for co-cultivation has been demonstrated. A new
recombinant producer strain based on the Clostridium sp. UCM B-7570 strain was designed to increase butanol
accumulation. It was shown that the in silico strain obtained with the large subunit of glycerol dehydratase (dhaB)
deleted using the adapted S. pyogenes type II nickase system CRISPR /Cas9 manifested itself as a 1,3-propanediol-
deficient mutant, producing butanol as the main product. It has been shown that non-grain plant biomass
contains, depending on its type, fermented macrocomponents and unfermented components that prevent
biodegradation by microorganisms. The possibility of using the non-grain part of various plant, lignocellulosic
biomass of municipal origin and industrial waste - technical glycerin, raw glycerin and osprey as alternative
substrates for butanol production is shown. Various types of pre-treatment of lignocellulosic substrate (acidic,
alkaline, enzymatic and combined hydrolysis; ultrasonic disintegration; cavitation; explosive autohydrolysis) were
investigated and it was determined that the optimal method of processing non-grain biomass depends directly on
its component composition. An increase in butanol accumulation was shown using immobilization of producer
cells on special carriers (belting, ferrite rings, and Raschig rings). The possibility of using adaptive stress to
increase biobutanol accumulation by changing metabolic pathways, indirectly through the action of limited
application of growth and development inhibitors (furfural, allopurinol, zinc, glycerol, oxygen) and increasing the
level of accumulation of the target product by changing cultivation conditions under the influence of stress
factors, has been shown.

Jep>kaBHHHM peecTpaniiiHuii Homep [JiP:

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKHU: OyHaMeHTasbHI HAyKOBI HOCIIIPKEHHS 3 HAGLIbII
Ba)KJIMBYX MPO6GJIEM PO3BUTKY HayKOBO-TEXHIYHOIO, COLiaJIbHO-€KOHOMIYHOT0, CyCIIiJIbHO-TIOJIITUYHOTO,
JIIOACBHKOTO MOTEHLiaNy 1J1s1 3a6e3le4yeHHs KOHKYPEHTOCIIPOMOKHOCTI YKpaiHu y CBITi Ta CTAJIoro pO3BUTKY
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