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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 34.15.23

Tema gucepranii:
1. MOJICKYJ'IHpHi MeXaHi3Mu peBI/ICTeHTHOCTi [0 BUCOKUX TEMIIEPATYD Ta €TUJIOBOTO CIIMPTY Y HeKOHBeHL{iﬂHMX
IPIKIKIB

2. Molecular mechanisms of resistance to high-temperatures and ethanol in non-conventional yeasts

Pedepar:

1. O6'eKT BOCIIIPKEHHS: 3aKOHOMIDHOCTI TEPMO- Ta €TaHOJI-PE3UCTEHTHOCTI Y HEKOHBEHLIMHUX IPDKIKiB. MeTa
poboTu: ineHTu(iKallig reHis, BiANOBigaIbHUX 32 PE3UCTEHTHICTD 10 BUCOKUX TEMIIEPATYP Ta €TUJIIOBOTO CIIUPTY Y
HEKOHBEHIiHUX OpixmkiB H. polymorpha ta D. bruxellensis Ha 0CHOBi reHeTUYHOTrO, 6i0XiMiYHOrO Ta
MOJIEKYJISIPHO-0i0JIOT{YHOTO IOCTIiI>KEHHS! MyTaHTHUX IITaMiB IUX IPDKIKIB. MeToau NOCiIKeHHS:
MiKpOO6ioJsioriuHi, 6i0XiMiuHi, MOJIEKYISIPHO-TE€HETUYHI, MaTEMAaTUYHOI CTAaTUCTUKU. [T0Ka3aHO posIb KUCIIO]
Tperasnasu (Athlp) ta 6inkiB Tenyosoro moky (Hspl04p, Hspl6p) y TepmoTtonepanTHocTi H. polymorpha.
InentudikoBano HoBuM reH H. polymorpha (ETT1), skuii BifoBifae 3a pe3nCTEHTHICTb 0 €TAHOJy Ta BUCOKUX
temnepatyp. TpancpopmanTu H. polymorpha, ski Hagekcnpecyiots ETT1, matoTs B 3-10 pasiB nigsuiieHy
PE3UCTEHTHICTb IO €TaHOJY, JeHaTypylo4oro areHTy (AZC) Ta Ten10BOro moky. [IokazaHo NO3UTUBHUI BILJIUB
reTepoJIoriyHoi eKkcnpecii reny aueruntpancepasu MPR1 S. cerevisiae Ha pesuctenTHicTs H. polymorpha no

etaHony. TpaHchopMaHT, sskuil MicTuTb 3 Korii reny MPR1, xapaktepusyeTbcs B 10 pasiB minBuleHO0



PE3UCTEHTHICTIO 0 eTaHoJy. [TokasaHo, mo Hagekcnpecis reny PDCI, skuiil Konye nipyBaTaekapookcuiasy, y H.
polymorpha moxe 6yTy BUKOPUCTAHA [J151 KOHCTPYIOBAHHS MOKPALEHUX NIPOAYLIEHTIB €TaHOJy 3a YMOB
NiABUILEHUX TeMIepaTyp, ocKinbku PDCl-TpancpopmaHTU NPOAYKyIOTh BTPUUI 6isiblie eTaHoJ1y. Po3po6sieHo
METOJY reHHoi imkeHepii gJyis D. bruxellensis: cucremy Tpanc@opmaliii Ha OCHOBI BEKTOPIB, SIKi MIiCTSITh
aykcotpodHi (URA3 Ta URAS) Ta nominantHuii (APH) mapkepu, pernopTepHy cucTteMy Ha OCHOBi reny LAC4

Kluyveromyces lactis. Cpepu BUKOpUCTaHHS: IPUKIaZHA MiKp0O6iosIorist, 6i0TeXHOoris, 6ioXimis.

2. Object of research: mechanisms of thermo- and ethanol-resistance in non-conventional yeasts. The aim of the
work: identification of genes conferring high-temperature tolerance and ethanol resistance in non-conventional
yeasts Hansenula polymorpha and Dekkera bruxellensis on the basis of genetics, biochemical and molecular
biology study of mutant strains of these yeast species. ATH1 gene (coding for acid trehalase) and heat-shock
protein genes (HSP16 and HSP104) were shown to play an important role in H. polymorpha thermotolerance. New
gene of H. polymorpha (ETT1) was identified conferring tolerance to high temperature and ethanol. H. polymorpha
transformant overexpressing ETT1 was shown 3-10-fold more resistant to ethanol, AZC and heat-shock. The
positive effect on H. polymorpha ethanol tolerance due to heterologous gene expression of MPR1 gene of S.
cerevisiae was shown. It was shown that the overexpression of PDC1 gene coding for pyruvate decarboxylase can
be used as one of the improvements of high-temperature fermentation of xylose in H. polymorpha. Methods of
molecular genetics were developed for ethanol tolerant yeast D. bruxellensis (transformation and reporter system).
Methods: microbiological, biochemical, molecular genetic, mathematical statistics. Area of use: applied
microbiology, biotechnology, biochemistry.
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