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1. ETaniy BUKOHAHHS

Homep etany: 2

Hasga eramny: Posib NEpOKCUCOM Ta [IEPOKCUCOMHUX (PEPMEHTIB B aJIKOTOJIbHIM (pepMeHTallil KCUI03U Ta IJIilepUHY.
IToyaToxk eramy: 01-2021

3akiHueHHs eTamy: 12-2021

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeup

Hassa oprasnisanii: [HcTuTyT 6iosorii kiiTnan HanjonanpHoi akagemii Hayk Ykpainu
Kog, €/IPTIOY /ITTH: 25255758

MignopsaxoBanicTe: HallioHanbHA akazemis Hayk YKpaiHu

Appeca: ByJ1. [I]paromaHoBa, 6y, 14 /16, M. JIbBiB, JIbBiBCbKa 0671, 79005, Ykpaina
Tenedon: 380322612108

Tenedon: 380322728508

Tenedon: 380322740363
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3. BnacHuk pesyabstaTtiB HIJKP (mpoayKiiii)

Hassa oprasnisanii: [HcTuTyT 6iosorii kiiTan HanjonanpHoi akagemii Hayk Ykpainu
Koa, €JIPTIOY /IITH: 25255758
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4. JI>)kepesia Ta HanpsAMU (piHaHCYBaHHA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOTroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaIeMi€lo HayK

(rO;IOBHMMU PO3IIOPSIAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 6541230

Hampsim ¢inancyBanHs: 2.1 - pyHIaMeHTasIbHI JOCTIIKEHHS



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxTuunHmii 06car GinancyBaHHA 3a 3BiTHHE eTam: 930.756 THC. IPH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)
MexaHizamu peryssiiii ajikorossHoOi pepMmeHTallii y IpixaKiB
Ha3sBa po6oTH (aHrJI)

Mechanisms of regulation of alcoholic fermentation in yeast

Pedepar (yxp)

Ilix 9yac BUKOHAHHS IQHOTO IIPOEKTY BIIEpIle MOKA3aHO 3aJIydeHHs IEPOKCUCOM Y Ipolec ¢pepMeHTallii KCUa03u y Opixaxis S.
cerevisiae. CKOHCTpPy/lOBaHO peKOMOiHaHTHUII ImTam S. cerevisiae 3 penerielo reHa PEX3, mo Koaye NEPOKCUCOMHUI
MeM0OpaHHuU 6i70K. BcTaHOBIEHO, MO nocuieHHs ekcnpecii rena PEX34, mo Kogye NepoKCUCOMHUMN iHTerpajibHUN MeMOpaHHUI
6i710K, TpUBOANTE 10 GOPMYBAHHS [IEPOKCHUCOM OisibIIoro po3mipy Ta migsuimye B 1,4 pasa npoayKLilo €TaHOIy 3 KCHJIO3U 32 YMOB
ankorosipHOI (pepmeHTanii. Briepime BHSBI€HO POJib MEPOKCUCOMHOI KaTala3u B IIPOLECi aJIKoroJsibHOI (pepMeHTalii KCUIO3U Y
pexombiHaHnTHOTO mTaMy S. cerevisiae. [lenenis rena CTAl npusBopguia [0 OOMEXEHHS NMPUPOCTY 6GioMacu Ta 3HMKEHHS
MPOAYKLil €TaHO/y 3 KCUJIO3U B 2 pa3u MpM MOPIiBHSIHHI 3 BUXIIHMM MITaMOM. JIOCHIIPKEHO BIIJIMB IMOCUJIEHHSI €KCIIpecii reHa
ankoronbokcugasn AOXI, OCHOBHOTO (epMEHTY MEPOKCUCOM, Ha MPOAYKILiI0 €TaHOJNy 3 KCUJIO3M Ta TJHLEPUHY Y IPiKIKiB
Ogataea polymorpha B ymoBax ankorosipHOi ¢pepmeHTalii. BcTaHOBNEHO, O PEKOMOGIHAHTHUI IITaM 3 ITOCUJIEHOIO E€KCIIPEeCielo
reHa AOXI xapaKTepusyeTbCs MigBUILEHOIO MTPOAYKLIE €TaHOMY 3 KCUJIO3U Ta IililepuHy. Pekom6iHanTHi mramu O. polymorpha
3 ocusneHolo Ko-ekcrpeciero reHiB AOX1, TAL] ra TKL1 3paTtHi yrBopioBatu Ha 30% 6isble €TaHOJy 3 KCUJIO3U MPOTIrom 38 rof,
ankorospHOi depmeHTanii mpu 37°C mnopiBHSHO 3 BuXigHMM mTamoM. OTpumaHo mramu O. polymorpha 3 NOMKOAXEHUM
6ioreHe30M IEPOKCHACOM, 30KpEMA Pex3 MYTaHTH, 1O HE YTBOPIOKTh Li/liCHUX NMEPOKCHUCOM, Ta MyTaHTU pexll 3 MOMKOIKEHO0
npoJidepaliiero IEPOKCUCOM, a TAKOXK IITaMU 3 MOCUJIEHOIO eKcrpeciero reHa PEXI1.

Pedepar (aHrI)

During the implementation of this project, the involvement of peroxis in the fermentation process of xylose in the yeast S.
cerevisiae was shown for the first time. A recombinant strain of S. cerevisiae with a deletion of the PEX3 gene encoding a
peroxisomal membrane protein was constructed. It was found that increased expression of the PEX34 gene, which encodes a
peroxisome integral membrane protein, leads to the formation of larger peroxisomes and increases 1.4 times the production of
ethanol from xylose under conditions of alcoholic fermentation. The role of peroxisomal catalase in the process of alcoholic
fermentation of xylose in a recombinant strain of S. cerevisiae was first identified. Deletion of the CTAl gene led to a limitation of
biomass growth and a 2-fold reduction in ethanol production from xylose compared to the original strain. The effect of
increasing the expression of the alcohol oxidase gene AOXI, the main enzyme peroxisom, on the production of ethanol from
xylose and glycerol in the yeast Ogataea polymorpha under conditions of alcoholic fermentation was studied. It was found that
the recombinant strain with enhanced expression of the AOX1 gene is characterized by increased ethanol production from
xylose and glycerol. Recombinant strains of O. polymorpha with enhanced co-expression of AOXI1, TAL1 and TKL1 genes are able
to produce 30% more ethanol from xylose during 38 h of alcoholic fermentation at 37 °© C compared to the original strain. Strains
of O. polymorpha with impaired peroxis biogenesis were obtained, in particular pex3 mutants that do not form integral
peroxisomes and pex1l mutants with impaired peroxisome proliferation, as well as strains with enhanced expression of the PEX11
gene.

Inpexc YIK: 577.21, 577.21.577.164.1

Kopau Temarnunux pyopuxk HTI: 34.15.27

6. HaykoBo-TexHiyHa npoayKkuis (HTII)



HTII 1

Hassa npoaykii (ykp): KOHCTpyIOBaHHS peKOMOiHAaHTHUX IITaMiB 3 genenismu renis PEX3 i PEXI1, mo KoyloTh NepOKCHUCOMHI
MeMOpaHHi 6iyIKM Ta moCUJIeHOI0 eKclpecieto reHiB PEX34 i PEX11 y npixmxis S. cerevisiae it Ogataea polymorpha

HasBa npoaykuii (anri): Construction of recombinant strains with deletions of PEX3 and PEXI11 genes encoding peroxisomal
membrane proteins and enhanced expression of PEX34 and PEX11 genes in yeast S. cerevisiae and Ogataea polymorpha

OuikyBaHi pe3ysbTaTu: TexHosorii, MeToau, Teopii

T'anmy3p 3acTocyBaHHS: 6i0TE€XHOJIOT{YHE BUPOOHULITBO

Onuc npoaykKuii (yKp): BcTaHOB/IEHHS BIUIMBY NOUIKOJPKEHHS 6ioreHe3y MepoKCUCOM Ha NMPOAYKLII0 €TaHOIy
ConianbHO-eKOHOMIYHa cipsimoBaHicTh HTII: TTosinmeHHs: CTaHy HaBKOJIAIIHBOTO C€PEIOBUIIA
Cragisa 3aBepmenocti HTII: 3git o HIIKP

Bnposazykennsa HTII: He BnpoBamkeHO

CTpoKu BIIPOBaZI>KEHHS!

Bupo6HuK npoaykuii: IncTuTyT 6iosorii kinituan HAH Ykpainu

CnoskuBayi NpogyKuii:

IlepcneKTHBHI pUHKH:

IpaBa iHTeJIEKTyaIbHOI BJIacHOCTI: «Hoy-xay», 3a JoroBopamu

®dopmu ta ymoBu nepepavi npogykiii: [Iponax «Hoy-xay», Crinsnai HIJKP
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8. 3BiTHa JOKyMeHTaNis

KisnpKicTb cTOpiHOK B 3BiTi: 38

Mosga 3BiTy: YKpaiHCbKa

YMoBu nomupeHHsI B YKpaiHi: He 3a60poHeHO
YMoBH nepepgadi iHmum Kpainam: He 3a60poHeHO

KinpkicTs ¢aiisiB y 3BiTi: 1
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