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Mechanisms of regulation of alcoholic fermentation in yeast

PedepaT ykpaiHCbKOIO:

PEOEPAT 3sit npo HIIP: 42 c., 13 puc., 1 a6, 41 gxxepesno aitepatypu. OG'eKT HOCTIIKEHHS: PETyJsLis
aJIKOroJIbHOI (hepMeHTallil KCUI03U Y TEPMOTOJIEPAHTHUX APiKAXKIB O. polymorpha. MeTta nociimkKeHHs: IIISIXOM
3'siCyBaHHS MexaHi3MiB peryJidiii ankoroybHOiI pepMmeHTalii Ta 3aCTOCYBaHHS METab0IiuHO] iHXeHepil osinmuT
IPLKIPKOBI IPOLYLIEHTHU €TaHOJy. MeTa eTaly: BUBYEHHSI TeHETUYHUX Ta 6iOXiMIUHMX aCIEKTIiB peryJsii
aJIKOroJIbHOI (pepMeHTallil y APDKIDKIB Ta MOKIIMBOCTI 3DOCTAHHS IPOAYKIii €eTaHOoJy B pe3yJbTaTi akTuBalii abo
rajJlbMyBaHH$ €KCIIpeCii TPaHCKPUILIMHUX aKTUBATOPIB YU penpecopiB MeTonu NOCIiIKeHHS: TeHHO-iHKE€HEPHI,
MiKpob6ioJioriuHi, 6ioximiuHi. B peaysbraTi Bukonanhs erany HIIP: Ha ocHOBI KCcr1030-()epMEHTYI0YOro MTamy S.
cerevisiae GS010 CKOHCTPYMOBAHO MOXIiHI 3 IeJlelielo Ta IOCUIIEHOI0 ekcnpeciero reHa HAP4. BctaHOBIEHO 10
neneuist HAP4 Bezie 10 3pOCTaHHSI HAKOIIMYEHHS €TAHOJIy 3 KCUJIO31, MyTaHT 1poaykye 10,4 v/ eTaHoJy, IpU
1bOMY BuXiz eTanosny csarae 0,414 r/r. [TocunenHs ekcnpecii HAP4 06yMOBIII0Bao 3HMXEHHS TPOAYKILii €TaHOoy 3
KCHUJIO3U Ta IVII0OKO3U. BcTaHoBeHO, mo gesnenis rena TUP] cripuynHse 3HWKEHHS IIBUIKOCTI pOCTY Ha KCUJIO3i, a
TaKoX pepMeHTallii JaHoro cyberpary go eraHosy. ltam tuplA xapakTepusyBaBcs NOTipIIEHUM POCTOM Ta PiBHEM
CHUHTE3Y €TaHOJIy Ha CEPENOBHUIL] 3 IJII0K03010. BcTanoBeHo, mo nenenis reHa TUPL y mrami gukoro tuny O.
polymorpha o6yMoBJIIO€ MifIBULIEHHS NPOAYKLii €TaHOJy 3 KCHUJI03U Ta IOTipLIeHHs 3laTHOCTI 30pO/KyBaTU
rimoKo3y. Jeneninini mramu hap4AA ta hap4AA hap4BA O. polymorpha xapakTepu3yoTbcs MigBUILEHOIO
MIPOIYKLIEI0 €TaHOY 3 KCUJIO3U IOPIBHSHO i3 ITaMOM AMKOro Tully. llltamu 3 nocuseHomw excrpeciero redis TUPL
a6o HAP4A xapaKkTepu3yIOTbCsl 3HI)KEHOIO IIPOLyKIli€lo eTaHo My 3 Kcuiiosu. [Tocunenns excripecii rena HAP4B nin
KOHTPOJIEM CUJIBHOTO KOHCTUTYTUBHOTO TPOMOTOpa reHa GAP1 a6o HaTUBHOT'O IPOMOTOPA HE MaJIO [IO3UTUBHOTO
BIUIMBY Ha IIPOAYKILIIO €TaHOJy 3 KCuio3u. Kio4dosi ciosa: IPDKIDKI, TTAJIMBHUM ETAHOJI, JIITHOLIEJIIOJIOBA,
PELYJIALIS AJIKOTOJIBHOI EPMEHTALII, TPAHCKPUTILIIVIHI AKTUBATOPY 1 PETTPECOPU
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ABSTRACT Research report: 42 pages, 13 figures, 1 table, 41 sources of literature. Object of research: regulation of
alcoholic fermentation of xylose in thermotolerant yeast Ogataea polymorpha. Aim of the study: to improve the
yeast producers of ethanol by elucidating the mechanisms of regulation of alcoholic fermentation and the use of
metabolic engineering. The purpose of the stage: to study the genetic and biochemical aspects of the regulation of
alcoholic fermentation in yeast and the possibility of increasing ethanol production as a result of activation or
inhibition of the expression of transcriptional activators or repressors Research methods: genetic engineering,
microbiological, biochemical. Derivatives with deletion and enhanced expression of the HAP4 gene were
constructed in xylose-fermenting strain of S. cerevisiae GS010. The deletion of HAP4 leads to an increase in the
accumulation of ethanol from xylose, the mutant produces 10.4 g / | of ethanol Increased HAP4 expression
resulted in decreased ethanol production from xylose and glucose. The deletion of the TUP1 gene causes a
decrease in the fermentation of xylose to ethanol. The tuplA strain was characterized by impaired growth and the
ethanol production on glucose medium.The deletion of the TUP1 gene in the wild-type strain of O. polymorpha
causes an increase in ethanol production from xylose and a deterioration in the ability to ferment glucose. The
deletion strains hap4AA and hap4AA hap4BA are characterized by increased ethanol production from xylose
compared to the wild-type strain. Strains with enhanced expression of TUP1 or HAP4A genes are characterized by
reduced production of ethanol from xylose. Increased expression of the HAP4B gene under the control of a
promoter of the GAP1 gene or a native promoter did not have a positive effect on ethanol production from xylose.
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