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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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Kopg 3a €IPIIOY: 25255758

Micue3HaxoaKeHHS: IparomaHnosa 14 /16, m. JIbBiB, JIbBiBCbKa 0061., 79005, YrpaiHna
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYOPHK: 34.27

Tema gucepranii:
1. MerabosiuHa imxenepis gpbkaxkiB Saccharomyces cerevisiae AJ1s1 KOHCTPYIOBaHHS €(PEKTUBHUX NPOAYLIEHTIB

NAJIMBHOTO €TaHOJIY Ta IJIiLepOoJTy

2. Metabolic engineering of yeast Saccharomyces cerevisiae for construction of the efficient fuel ethanol and
glycerol producers

Pedepar:

1. Mera pocnigpkeHHs: MeTtoro 1iei po6oTu 6ys10 OTpUMaHHS IITaMiB IEKAPChKUX IPDKIXKIB S. cerevisiae, 3gaTHUX [0
niABUIEHOI POAyKLii eTaHoJy abo TIineposty Mif 9ac ankorospHoi pepmenTanii. Metogu mociimkeHHs: Y po6oTi
BHUKOPHCTOBYBaJINCS T€HETUYHI, 6i0XiMiuHi Ta MiKp0o6iosIOTriyHi MeTOIM AOCiIKeHHs. B pe3ysbTaTi BUKOHaHHS
po60TH 610 pO3p06IIEHO BEKTOP [J1s1 €KCIIPeCii reHiB 3 MO (iKoBaHUM CEJIEKTUBHUM MapKepoM (reHoMm kanMX4),
110 3abe3rnevye MyJIbTUKOMINHY iHTerpaito y Ipixaxis S. cerevisiae. Ha 0CHOBi TpOMHUCIOBOrO NPOAYILIEHTA
€TaHOJIy CKOHCTPYIOBaHO PEKOMOIHAHTHMI IITaM S. cerevisiae 3 Hagekcnpecieto rena PHOS8 (kozmye my>xHy
docdarasy), IKUI xapaKTepU3yeThCs MiIBUILLEHOIO Ha 6 % NPOIyKIlielo eTaHoy. BusBieHo, 1[0 eKcIpecis reHa apy
E. coli, sxuit kogye anipasy, a TaKoXX aKTHUBaLlig PyTUIbHUX LVKJIB MAlIOTh TO3UTUBHUI BIJIUB HA POAYKILLiIO
€TaHOoJIy MiJ] 4ac aJKOroJybHOI pepMeHTallii y S. cerevisiae. OTpUMaHO NPOAYLEHT IIiLEPOY HAa OCHOBI S.

cerevisiae, IKUi cUHTe3yBaB y 9 abo B 4,7 6isiblie [J1iLepoJTy, HDK [TaM JUKOro TUIly, IIif 4ac pepmeHTalii,



BiATIOBiHO, B MiKpOaepOOHUX ab0 aHAEPOOHMX YMOBAX.

2. Aim of the study: The purpose of this work was to obtain strains of baker's yeast S. cerevisiae, capable of
increased production of ethanol or glycerol during alcoholic fermentation. Methods of research: The genetic,
biochemical and microbiological methods of research were used in this work. As a result of the work, a vector for
gene expression with a modified selection marker (kanMX4 gene) was developed that provides multicopy
integration in the yeast of S. cerevisiae. On the basis of the industrial ethanol producer, a recombinant strain of S.
cerevisiae with an overexpression of the PHOS8 gene (coding for alkaline phosphatase) has been constructed, which
is characterized by a 6% increase in ethanol production. Expression of apy E. coli gene encoding apyrase, as well as
activation of futile cycles, have been found to have a positive effect on ethanol production during alcoholic
fermentation in S. cerevisiae. A glycerol-producing S. cerevisiae strain has been obtained, which synthesized 9 or
4.7 more glycerol than a wild type strain during alcoholic fermentation in microaerobic or anaerobic conditions,
respectively.
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