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1. Xapakrepucrrka HoBux mramis Clostridium sp. — npogyuneHTiB 6i06yTaHosy Ta ix BUKOpUCTaHHA 17151 ABE
(epMeHTallii JIrHOLEJI0JI03HUX CYyOCTPaTiB

2. Characterization of new strains of Clostridium sp. - producers of biobutanol and their use for ABE fermentation
of lignocellulosic substrates

Pedepar:

1. Pobora npucssuena xapakrepuctuli renomy Clostridium sp. UCM B-7570, po3po61i HOBOro peKOMOiHaHTHOTO
IITaMy-TIPOAYLEHTY Ha 1oro ocHOBi Ta epextrBHOCTI Clostridium sp. UCM B-7570 y Hakonu4eHHi 6yTaHOIy, SIK
aJIbTepHATHBHOIO N1AJIMBA, 32 BUKOPUCTAHHS Pi3HUX BUIB [10II€peIHbOI MirOTOBKY (TigpoJiizy) He3epHOBO]
JIITHOLIEJII0JI03HOi 6ioMacK. Bu3HauY€HO (CEKBEHOBAHO) TIOBHMI T€HOM BiTYM3HSHOTO IITaMy-TIPOAYLIEHTY OyTaHOJy

Clostridium sp. UCM B-7570, npoBefieHO 10ro MallyBaHHSI Ta CTBOPEHO MIOBHY Mally reHOMY. BuziiieHHO Ta



ineHTU(iKOBaHO HOBUII IITAM JITHOJMITUYHUX 6aKkTepiil S. graminifolii ayis inTeHcuikawii HakoNMYeHHS GyTaHOTY
METO/IOM CIIJIBHOTO KyJIbTUBYBaHHSI. [I0Ka3aHO MOXKJIMBICTb CTBOPEHHS i BAKOPUCTAHHSI INTYYHUX MiKPOOHHUX
KOHCOPLiyMIB /1J1s CIIIJIBHOTO KyJIbTUBYBaHHS. Po3p0o6sieHO Ny3aiiH KOHCTPYKLii HOBOrO peKOMOiHAaHTHOTO LITaMy-
npoayueHTy Ha ocHosi mramy Clostridium sp. UCM B-7570 a1 nifBuineHHs: HAKONWYEeHHsI 6yTaHoy. [TokasaHo,
110 OTpMMaHuH in silico mTaMm, 3 BUaseHoo BeINKOI0 CybonnHuLelo riineposagerinpatasu (dhaB), 3a gonomoroio
ajanToBaHoi HikazHoi cuctemu S. pyogenes Tuny II CRISPR /Cas9 nposBisB cebe sk 1,3-nponannion-gepingutHuit
MYTaHT, 10 IPOAYKYBaB SIK OCHOBHUI MPOAYKT OyTaHOJI. [ToKazaHo, 1110 He3epHOBa POCJIMHHA 6ioMaca MiCTUTh B
3aJIEXKHOCTI Bif ii BUy (p€pMEHTOBaHi MaKPOKOMIIOHEHTH Ta He(EePMEHTOBaHI KOMIIOHEHTH, $IKi IIEPEMIKOKAIOTh
6i0p0o3KJIaaHHI0 MikpoopraHizamamu. [ToKa3aHO MOSKJIUBICTh BUKOPUCTaHHS HE3€PHOBOI YaCTUHU Pi3HOMAaHITHOI
POCJIMHHOI, JIIHOLIEJII0JI03HO1 6i0Macy KOMYHaJIbHOTO IIOXOPKEHHS Ta BiIXOZiB IPOMHUCJIOBOCTI — TEXHIYHOTO
IJIiLEeprHY, MIiLepPUHY-CHUPLIO Ta CKOIIy SIK aJIbTEPHATUBHUX CYOCTPATIB [JIs1 OTPUMaHHs OyTaHoJy. JJoCIiIKeHO
pi3Hi BUu nonepeHboi MiirTOTOBKYU JIIrHOLEJII0JI03HOTO CyOCTPaTy (KUCIOTHUM, JTY>)KHUN, eH3UMATUYHUN Ta
KOMOIHOBaHMI Trifpoi3; yIbTpa3ByKoBa Jie3iHTerpallisl; KaBiTallist; BUOyXOBUI aBTOrip0JIi3) Ta BUBHAUEHO, 110
ONTUMAJIbHUM CIIOCi6 06POO6IEHHS HE3EPHOBOI 6ioMacy 3a/1€XKUTh 6€3[10CePeIHbO Bifl il KOMIIOHEHTHOIO CKJIaTYy.
[TokazaHo MifBUILEHHS HAKOIMYEHHS OYTaHOJy 32 BUKOPUCTAHHS iIMMOOGisi3alii KJIiTHH-TIPOAYLLEHTiB Ha
CIlelliaJIbHUX HOCIsX (6enbTiHry, GepUTOBUX KiJbLSX Ta KinbLisgx Pamura). [TokazaHO MOXKJIMBICTh BUKOPUCTAHHS
aJanTUBHOTO CTPECY [JIs MiJBUIIEHHS HAKONMYEeHHS 6i00yTaHOJy 32 PaXyHOK 3MiHU METab0JliYHUX 1JISIXIB,
OIIOCEPEKOBAHO Yepe3 il JiMITOBAHOTO BHECEHHSI iHTri6ITOPiB pocTy Ta po3BUTKY (QypPypoily, alolypUHOIY,
LIMHKY, IJIL,epOJly, KUCHIO) Ta MiJBUIIEHHS PiBHS HAKOIIMYEHHS LIbOBOTO NMPOLYKTY 32 PaXyHOK 3MiH YMOB

KyJIbTUBYBaHHS Iifl BIJINBOM CTPECOBUX (PaKTOPIiB.

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:

IIpiopuTeTHHI HanIPsAM PO3BHTKY HayKH i TEXHIKH: QyHmaMeHTaIbHi HAYKOBI OCTI/PKEHHS 3 HAMGibII
BRXJIMBUX IPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr 0, CyCIiIbHO-MIOJIiTUYHOTO,

JIIOJICBKOTO NOTEHLiaNy 1715 3a0€e311€4€HHSI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU Y CBiTi Ta CTaJIOTO PO3BUTKY
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