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dbepmeHTanii kcuno3u

2. Metabolic engineering for improvement of high-temperature xylose alcoholic fermentation in yeast Ogataea
polymorpha

Pedepar:

1. MeTa po60oTu: po3pobKa MifgxoAiB MeTaboJidHOi iH>KeHePii A4J1s1 OTpMMaHHs mTaMiB gpixkmxkis O. polymorpha 3
IiBUIIEHO e(EKTUBHICTIO BUCOKOTEMIIEPATYPHOI aKOroibHOi pepMeHTalii kennosu. O6'eKT NOCTiIPKEHHSL:
IIPOAYKIist eTaHOJIy 3 KCUJIO3M Ta PeryJlsiis LIbOro IpoLecy Y TepMOToJiepaHTHUX Opikmkis O. polymorpha.
Metonu nocmimkeHHs: MiKpo6ioJIoriyHi, reHeTU4Hi Ta 6i0XiMiyHi. 3a JOTIOMOr0I0 METOIiB MeTaboJiuHOi iHXeHepii
Ta [TO3UTUBHOI CeJIeKLii OTpPUMaHO PEKOMOIHAHTHI TaMU TEPMOTOJIEPAHTHUX ApiXIKiB O. polymorpha 3
MiABUILEHOIO IIPOIYKIi€I0 eTaHOy Mif yac pepMeHTanii Kernuiosu. Brepie gociimkeHo pojb IePOKCUCOMHUX Ta
LJMUTO30JIbHUX (PePMEHTIB IeHT030(0CPATHOTO LIJISIXY, & TAKOK TPAHCKpUIILifiHOro ¢pakropa Cat8 B aJIKOroJbHil
depmenTanii kcunosu y O. polymorpha. Bnepie 3aCTOCOBaHO METOJ, TO3UTUBHOI CeJeKii 3 oaBaHHIM Y
cepenoBuUlIe iHribiTopa IJ1iK0/1i3y 3-6poMIipyBary 11 OTPMMAaHHS NOKPAIIEHUX [TPOAYLIEHTIB €TaHOy 3 KCUJIO3U Y

npibxmkis O. polymorpha. BusiBnieHHs JiMiTyI0YMX €TaIliB LJISXY [IEPETBOPEHHS KCUJIO3U [10 €TaHOJIy 00YMOBUJIO



NiABUILEHHS €(PEKTUBHOCTI BUCOKOTEMIIEPATYPHOI aJIKOTOJIbHOI (pepMEHTaLlii y IbOro BUAY OPDKIXKIB.

2. Aim of the work: to develop metabolic engineering approaches for construction of recombinant O. polymorpha
strains with improved high-temperature xylose alcoholic fermentation. Object of the research: ethanol production
during alcoholic fermentation and regulation of this process in the thermotolerant yeast O. polymorpha. Methods:
micribiological, genetic and biochemical. The efficiency of ethanol production from xylose in yeast O. polymorpha
was improved by metabolic engineering and classical selection approaches. Thew role of cytosolic and peroxisomal
enzymes of pentose phosphate pathway as well as Cat8 transcriptional activator in xylose alcoholic fermentation
was revealed during the fulfillment of the work. The method of positive selection with 3-bromopyruvate was used
for the first time for selection of yeast strains with tmproved ethanol production from xylose. As a result of this
work the limiting steps in the pathway of xylose conversion to ethanol were revealed in xylose-fermenting yeast O.
polymorpha.
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