O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI
Jep>kaBHHH 00J1iIKOBHI HOMep: 0220U102557

Jep>kaBHUH peecTpauiliHUI HOMeP: 0116U002209

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrpamnii: 25-03-2020

II. Etran BukoHnauus JiP
Homep erany: 4

Ha3sBa eramny: MexaHi3mu ferpazauii LuT0O30IbHIX PePMEHTIB KaTabos1i3My METAHOIY Y APLKIKIB: PPyKTO30-

1,6-6icdhocdarasu, popmanpaerinaerigporenasu, GopmiaTaerigporeHasu.
IToyaTok eramy: 01.2019
3akiHyeHHs eTamy: 12.2019

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: [ncTuTyT Giosorii kit HAH Vkpainu
Kopg 3a €IPIIOY: 25255758

Micue3HaxoaKeHHS: IparomaHnosa 14 /16, m. JIbBiB, JIbBiBCbKa 0061., 79005, YrpaiHna
dopma ByracHoOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs

Po3mip opranisamii:

Tenedon: 380322612108

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHa akaziemiss HayK YKpainu
Kog, 3a EJIPTIOY: 00019270

Micue3Haxoa>KeHHS: By/. Bosogumupcnka, 54, m. Kuis, Kuiscbka 06:1., 01030, Vkpaina
dopma Bi1acHoCTI:

Cdepa praBJIiHHﬂ: Ka6iner MiHicTpiB Ykpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

TenedoH: 380442350981

VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs [IiP

IlincraBa ojis npoBemeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IIEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemiero HayK (TOJIOBHUMU PO3NOPSIHUKAMU OI0pKeTHUX KOIITiB Ha rrposeneHHs HIIJIKP)

HallpHM Q)iHchyBaHHﬂ: 2.1 - GyHgaMeHTasbHI JOCTiI>KEHHS
Ixepesa ¢piHaHCYBaHHS

7713 - KOIITH AEP>KOIOAKETY

Kop, nporpamuoi kinacudikanii BuzaTkis i KpeguryBaHHs (KITKBK): 6541230

GakTuunMit o6car ¢piHaHcyBaHHS (THC. TPH.): 860.079




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

l'eneTnyHi Ta 6i0XiMiYHi acleKTH peryJisLii 1esIKUX KaTaboliYHUX Ta aHAOOJIIYHUX [IPOLECiB Y MiKpOOpraHi3mis:

aJIKOTOJIbHOI (pepMeHTallii, KaTaboJi3My METaHOJ1y, 6i0CMHTe3y (pJIaBiHiB, ITIiLlEPUHY, BOJHIO Ta [JIIOTATiOHY

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Genetic and biochemical aspects of the regulation of some catabolic and anabolic processes in microorganisms:
alcoholic fermentation, catabolism of methanol, biosynthesis of flavins, glycerol, hydrogen and glutathione

Pedepar yKpaiHCBKOIO:

Ha cporogHi mexaHi3mu perpagalii B1acHUX LUTO30IbHUX OiJIKiB, @ TAKOK peKOMOIHAHTHUX 1y>KOPigHUX 6i/IKiB
6i0TEXHOJIOT{YHOT0 3HAYEHHS 3 IUTO30JIbHOIO JIOKAJIi3alliel0 Y METUIIOTPO(PHUX APIKAKIB 3aJIMIIAIOTHCS
He3'sicoBaHuMU. OcKinbky, aucdyHKuUisa aprodarii nos’s3aHa i3 pakom, HelpoereHeparllieio, Mikpo6HoIo iHeKIien
i cTapiHHAM, TO JOCJiIKeHHs pi3HUX aCIEeKTiB aBTodarii Ha MOJeIbHOMY 00'€KTi (METUI0TPOHUX IPDKIKAX) Ta
€KCTparoJIALis OTPUMaHKX JAHUX Ha iHIIi eyKapiOTU4HI OPra’i3Mu Mae BaXKJIMBE 3HAYEHHS AJ1S1 MEIULMHA. [l
IOCJIIKEHHS MOXKJIMBUX HNIISXIB Aerpaaaliii LUTO30JIbHUX epMEHTIB 6ys10 06paHo PpykTo30-1,6-6icdocdarasy
(FBP). V cepenoBulli 3 I0K03010 Leil GepMEHT MBUAKO iHAKTUBYETLCS i lerpanye, TOMY € 3py4HUM MOJEJIbHUM
6inkoM s JocnuinkeHb. CKOHCTPYOBaHO PEKOMOIHAHTHI IITaMU METUIOTPOPHUX APiKIKiB K. pastoris 3
€KCIIpecielo reHis, mo koayoTb Fbpl K. pastoris 31uTi 3 3eseHuM QaryopecueHTHUM 6intkoM GFP i ogHOYacHo
€KCIIpeCyIoTh I'eH, 10 Kofy€e YepBoHui ¢iyopecleHTHU 6i0K RFP 3 PTS1 curnanom, ass MiueHHS IEPOKCUCOM.
Lli mTamMu BUPOILyBaIu Ha CEPENOBUIL 3 [VIILIEPUHOM, a IIOTIM [IEPEHOCUIIN Ha CEPELOBUILE 3 IJII0KO3010 1714
ctumysoBaHHs aerpagauii FBP y K. pastoris. Takox 1711 MiueHHS BaKyoJIb 6YJI0 BUKOPUCTAHO BaKyOJISIPHUA
6apBHUK FM 4-64. [laHi ¢psryopecLieHTHOI MiKpOCKOIIi 4iTKO IpofeMOoHCTpyBany, o Fbpl, gerpanye y Bakyossix
m1sixoM aBrodarii. BogHovac nerpazauis Fbpl 6ysa nomkomkeHow y mTaMa 3 6JI0KOBaHMMU BaKyOJIIPHUMU
nporeiHazamy, 1O CBiUUTD PO iCTOTHY poJib Bakyosiel y nerpagauii Fbpl. @iyopeclLieHTHa MiKpOCKOITis
niATBEpAMUIIa Halli BUCHOBKY PO Te, o Fbpl y K. pastoris nerpagye BakyoJsipHUM IIJISIXOM. 3alIpOIIOHOBAHO
HOBUI1 MeTog, cenekuii myTaHTiB K. phaffii 3 nomkoaxeHHsIM reHiB, NOB'I3aHUX 3 IPOLLECOM aBTOQariiiHoi
Ierpazauii HIUTO30JIbHUX O1JIKIiB 32 paXyHOK BUKOpHCTaHHs O-rasakro3upasu K. lactis 3nuroi 3 GFP. Lleit metogn, 6ysio
BUKOPUCTAHO JJ151 OA€P>KaHHS iHCEPLUIMHUX MYTAHTIB, Y IKMX CIIOBIJILHEHO MIPOLEC erpaganii 0-rajgakro3ngasu

micas I[NIEPEHECEHHS Ha I'JTIOKO3Y.

Pedepar aHIJIiHCBKOIO:

Today, the mechanisms of degradation of cytosolic proteins of their own, as well as of recombinant foreign
proteins of biotechnological significance with cytosolic localization in methylotrophic yeast, remain unclear. Since
autophagy dysfunction is associated with cancer, neurodegeneration, microbial infection and aging, the study of
various aspects of autophagy on a model object (methylotrophic yeast) and extrapolation of the data to other
eukaryotic organisms is important for medicine. Fructose-1,6-bisphosphatase (FBP) was selected to study the
possible degradation pathways of cytosolic enzymes. In an environment with glucose, this enzyme is rapidly
inactivated and degraded and is therefore a convenient model protein for research. Recombinant K. pastoris yeast
methylotrophic yeast strains have been engineered to express Fbpl K. pastoris genes fused to the green
fluorescent protein GFP and simultaneously express the gene encoding red fluorescence protein RFP to PTSI
signaling. These strains were grown on glycerol medium and then transferred to glucose medium to stimulate FBP
degradation in K. pastoris. Vacuum dye FM 4-64 was also used to label the vacuoles. Fluorescence microscopy data
clearly demonstrated that Fbpl degrades in vacuoles by autophagy. At the same time, Fbpl degradation was
damaged in a strain with blocked vacuolar proteinases, indicating a significant role of vacuoles in Fbpl degradation.
Fluorescence microscopy confirmed our findings that Fbpl in K. pastoris degrades in a vacuolar manner. A new
method for the selection of K. phaffii mutants with damage to genes associated with the process of autophagic



cytosolic protein degradation due to the use of K. lactis o-galactosidase fused with GFP is proposed. This method
was used to obtain insertion mutants that slow down the process of n-galactosidase degradation after transfer to

glucose.

Ingexc YIK: 577.21, 577.21:577.164.1

Koau TeMaTHYHHUX PYyOPHK: 34.15.23
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: PekoMG6iHAHTHI mTamu MeTUIOTPOdHMX OPiKIKIB K. pastoris 3 eKcripeciero reHis,
mo koxyioTs Fbpl K. pastoris 37uTi 3 3eneHum ¢payopecueHTHUM 6inkom GFP i ogHOYaCHO €KCIIPECYIOTh I'eH, 10

KoJye 4epBoHMU ¢iyopecueHTHUN 610k REFP 3 PTS1 curaanom, s MideHHS IEPOKCUCOM.

Hazpa HTII aHrsificbKO0: recombinant K. pastoris methylotrophic yeast strains expressing genes encoding
Fbpl of K. pastoris fused to green fluorescent protein GFP and simultaneously expressing gene encoding red
fluorescent RFP protein with PTS1 signal.

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpuMaHi pe3yJbTaTH: TexHoOTii

l'asy3s 3aCTOCYBaHHS: 6i0TeXHOJIOTiYHE BUPOGHUIITBO
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Orpumano pekomGiHaHTHI mTamu MeTUnoTpodHUX APiKIKIB K. pastoris 3 ekcripecieio reHis, 1o
konytoTh Fbpl K. pastoris 37uTi 3 3eseHumM QpuryopecueHTHUM 6i1koM GFP i ofHO4YacHO eKCIIpecyioTh TeH, 10 KOJye
yepBOHUI QiryopecueHTHU 6inok RFP 3 PTS1 curnanom, AJ1st MiY€HHS IEPOKCUCOM. IJ1s1 MiY€HHS BaKyoJlb 6yJ10
BMKOPHMCTAHO BaKyoOJISIpHUAN 6apBHUK FM 4-64.[laHi QpryopecLeHTHOI MiKpOCKOIii Y4iTKO IPOAEMOHCTPYBaH, 110
Fbpl, nerpazmye y Bakyossx nuisixom aBrodarii. Bomnovac nerpaganis Fbpl 6ysa nomkomkeHoo y mrama 3

6JI0KOBaHMMU BaKyOJISIPHUMU NIPOTeiHa3aMu, 10 CBiJYATh IIPO iCTOTHY poJIb BakyoJiel y nerpanatii Fbpl.

ComnianibHO-eKOHOMIYHA crpsimoBaHicTb HTII: Toninuenns SKoCTi XUTTS Ta 30POB's HACENEHHH,

€ EeKTUBHOCTI AiarHOCTUKY Ta JIiIKyBaHHS XBOPUX

Brnius HTII Ha moBKiJjs:

Bnposag>keHHs1 HTII: He snposamxeHo

ITpakTuyHa peasizanis HTTI
IToyaTok eramy:
3aKiHYeHHS eTamy:

Crnio>KkuBavi NPOAYKILii:

IlepcneKTHBHI PUHKHU:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IoTpiOGHMIT 0GCAT iHBECTHILiH, TUC. TPH.:
IIpaBa, 10 HaAAIOTHCS iIHBECTOPY IiCJIsA 3aBEPLIEHHS POOOTH: [IpaBa He HALAKOTHCS
HasiBHicTB Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI: Hi
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

HoparkoBa iHdopmamist:
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