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IToyaToxk eramy: 01-2019
3akiHueHHs eTamy: 12-2019

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeupb

Hassa oprasnisanii: [HcTuTyT 6iosorii kiituan HAH Ykpainu

Kom €PIIOY /IIIH: 25255758

IlignopsakoBaHicTk: HanioHanbHa akafieMis HayK YKpaiHu

Agppeca: JlparomaHoBa 14 /16, M. JIbBiB, JIbBiBCbKa 0651., 79005, VKpaiHa
Tenedon: 380322612108

WWW: http: / /www.cellbiol.lviv.ua

3. BnacHuk peayabtatiB HIJKP (mpoaykirii)
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4. JI>kepeJia Ta HanpsiMu PpiHaHCYBaHHSA



IlizcraBa a1 npoBeAeHHs PooiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPTaHOM BMKOHABYO] BIai1, aKaZileMi€ro HayK

(roJ1I0BHMMU PO3MOPSAHUKAMU OI0IKETHUX KOIITIB Ha TpoBeaeHHs HIIKP)
KIIKBK: 6541230

Hanpsm ¢inancysanss: 2.1 - pyHIameHTasbHi JOCIiIKEeHHS

J>kepesia piHaHCYBaHHS

I>kepeJio gpiHaHCyBaHHS: 7713 - KOWITHU IEePXKOIOIKETY

dakTuynmii 06csr pinaHcyBaHHs 3a 3BiTHMHE eTtam: 860.079 TuC. rpH.
5. HaykoBo-TexHi4Ha podoTa

HasBa po6oTHu (YKp)

l'eHeTnyHi Ta 6GiOXIMiYHI acHeKTH peryJsuii JesKux KaTaboJaiyHUX Ta aHabOJIYHMX MPOLECiB y MIKpOOPraHi3MiB: ajKOrosbHOI

depmenTaliii, karabosi3My MeTaHOIY, 6iocuHTe3y (PJIaBiHIB, IJIiLEPUHY, BOJHIO Ta [JIIOTATiOHY

Ha3zBa po6oTu (aHrJI)

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 (yxp)

Ha cporomni MexaHi3MM [erpajanii BJacHMX NHUTO30JbHUX OiJIKIB, a TakOXX pPEKOMOIHAHTHMUX YYKOPigHMX OisKiB
6i0TEXHOJIOTIYHOrO 3HAYEHHS 3 LMTO30JIbHOIO JIOKAJi3allielo y METWJIOTPOMHUX APDKIDKIB 3a7MIIAIOTHCS HE3'SICOBAHUMU.
Ockinbky, pucdyHKLis aBrodarii mos’si3aHa i3 pakom, HelpopereHepariieio, Mikpo6HOIO iHQeKIli€o i cTapiHHIM, TO BOCTIIKEeHHS
pi3HMX acrekTiB aBrodarii Ha MOJENPHOMY O0’€KTi (METUIIOTPOPHUX IPIXKAXKAX) Ta €KCTPANOJIALisl OTPUMAaHMX JaHUX Ha iHIIi
€YyKapiOTW4HI Opra”i3aMu mMae BaXKJIMBE 3HAYEHHS IJISI MEOULIVHU. [I71 OOCIIIKEHHS MOKJIMBUX LUISIXIB Aerpagauii HUTO30JIbHUX
(epMeHTIB 6ys10 06paHO PpyKT030-1,6-6ichocdarasy (FBP). YV cepenosulli 3 riaoko3010 el (PEPMEHT MBUIKO iHAKTUBYETHCS i
JIerpagye, TOMy € 3pYYHUMM MOJEJbHAM OifIKOM [ HOCJHimKeHb. CKOHCTPYMOBAHO PEKOMOIHAHTHI ITaMU METUJIOTPOPHUX
IpibkmxiB K. pastoris 3 ekcrpecieto renis, mo konyioTb Fbpl K. pastoris 3nuti 3 3eneHum ¢iayopecueHTHUM 6inkoM GEP i
OHOYACHO €KCIIPeCyIoThb I'eH, 0 KoAye YepBOHUMN ¢iyopecteHTHU 6iok RFP 3 PTS1 curnanom, s MmiveHHs nepokcucom. Li
MITaMU BUPOLIYBajJM Ha CEPENOBUIL 3 IJIIEPMHOM, a MOTIM MEPEHOCWIU Ha CEepeloBUIlEe 3 TJIIOKO30I0 [Ji1 CTUMYJIIOBAHHS
nerpapauii FBP y K. pastoris. Takox »7si MiueHHs1 Bakyosb OyJI0 BUKODHUCTAaHO BaKyoOJSIpHMH 6apBHUK FM 4-64. [awni
(¢yopecrieHTHOI MiIKpOCKoIii 4iTko mHpomeMoHCTpyBanu, o Fbpl, nerpamye y Bakyossax misxom asTodarii. BogHouac
nerpapauis Fbpl 6yna momKoAKeHO y mTama 3 6JI0KOBAaHMMU BaKyOJISIPHUMU MpOTeiHa3aMM, MO CBiIYUTb PO iCTOTHY POJb
BaKyosiell y nerpagauii Fbpl. ®diyopecueHTHa MiKpocKomis miATBepAuiIa Halli BUCHOBKY 1po Te, o Fbpl y K. pastoris nerpanye
BaKyOJSIPHUM MIJISIXOM. 3alpoONOHOBAaHO HOBUM MeTop, cesekuii myrtantiB K. phaffii 3 momkomkeHHSIM reHiB, MOB'SI3aHUX 3
npotiecoM aBrodariiiHoi gerpananii HUTO3071bHUX OiIKIB 32 paxyHOK BUKOpPUCTaHHS O-rajakro3upasu K. lactis siuroi 3 GFP. Lleit
METO/1 6yJI0 BUKOPUCTAHO [1JIsl Oflep>KaHHsI iHCepLilfHMX MYTaHTIB, Y SIKUX CIIOBIJIbHEHO IIpOLIEC Aerpajalii 0-rajsakro3nasuy micis

IEPEHECEHHS Ha I'JIIOKO3Y.
Pedepar (aHrI)

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 n-galactosidase fused with GFP
is proposed. This method was used to obtain insertion mutants that slow down the process of o-galactosidase degradation after
transfer to glucose.

Ingexkc YIK: 577.21, 577.21:577.164.1

Kozu tremarnynux pyopuk HTI: 34.15.23
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Hassa npoaykuii (yKp): PeKOMOiHaHTHI IITaMu MeTUNIOTPOPHUX IpiKAKiB K. pastoris 3 ekcripecieto reHis, mo kogywoTs Fbpl K.
pastoris 311Ti 3 3es1eHUM PayopeceHTHUM 6itkom GFP i 01HO4aCHO eKCIIPeCyIOThb TeH, M0 KoAye YePBOHUN (IIyOpeCLIEHTHUN
6is10k RFP 3 PTS1 curHanom, 1jst MiueHHs IEPOKCUCOM.

Hassa npoaykii (aurJi): 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 PTSI
signal.

OuikyBaHi pe3ysbTaTu: TexHosorii
T'anyss 3acTocyBaHHS: 610T€XHOJIOTiYHE BUPOOHUILITBO

Omnuc npogykuii (ykp): OTpruMaHO peKOMOIiHAHTHI mTaMu MeTUI0TpodHUX OPLKIKIB K. pastoris 3 excripecielo reHis, mo
xoayioTh Fbpl K. pastoris 37uTi 3 3eseHuM ¢yopectieHTHUM 6ikoM GFP i 0jHOYaCHO eKCIIPeCyIoTh I'eH, 10 KOJy€e YePBOHUIA
dayopecuenTanti 6iok RFP 3 PTS1 curHanom, 1j1st MidYeHHSI IEPOKCHCOM. [IJIs1 MiY€HHS BaKyOJib 6yJI0 BUKOPHCTAHO BaKyOJISIPHUI
6apBHuK FM 4-64.[lani ¢poryopecueHTHOI MiKpOCKOIIii 4iTKO TPoeMOHCTpYBay, o Fbpl, nerpagye y Bakyossx MUISIXOM
aBrodarii. BomHouac gerpapauis Fbpl 6ysa nomkoikeHo0 y mrama 3 6JI0KOBAHUMY BaKyOJSIPHUMU ITPOTEiHa3aMu, O CBiIYUTh

PO iCTOTHY pOJIb BakyoJiel y gerpagatii Fbpl.

ConianbHO-eKOHOMIYHA cripsimoBaHicThk HTII: [TosinieHHs IKOCTi XUTTS Ta 3[I0POB'sl HACeJIeHHS], €(PEKTUBHOCTI IiarHOCTUKU

Ta JIIKyBaHHS XBOPUX

Cragis 3aBepmenocri HTII: Ines, koHuenuis, 3sit mo HIJIKP
Bnposazyxkennsa HTII: He BipoBamkeHO

CTpoKH BIIPOBaZI>KEHHS!

Bupo6HuK npoaykuii: IBK

CnoskuBayi NpogyKuii:

IlepcneKTHUBHI pUHKH:

IIpaBa iHTeIeKTyasIbHOI BJIacHOCTI: «Hoy-Xxay»

dopmu Ta ymoBH nepepaui npozykuii: CriiyibHi HIJIKP
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