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KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CleliaJai30BaHOi BYE€HOI pagu): [l 76.051.05

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: UepHiBenpKuii HallioHaIbHMI yHiBEpCUTET iMeHi FOpis

denproBuYa

Kopg 3a €IPIIOY: 02071240

Micue3HaxoaKeHHS: ByJ1. Komo6uHcbKoro, 2, M. YepHiBii, YepHiBerpka 06:1., 58012, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOH: [IBH3 "TIpukapnarchKuii HaliOHAIbHUI YHIBEPCUTET iMeHi

Bacunsa Credpanuka"

Kop 3a €IPIIOY: 02125266
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dopma BaacHOCTI:
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ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 31.27.19

Tema guceprauii:
1. CurnanpHui msax TOR sk perysnsaTop 6ioxiMiuHKMX MexaHi3MiB CTiMKOCTI IpibkmkiB Saccharomyces cerevisiae 1o

KapOOHIJIIBHOT0 / OKCUJATUBHOIO CTPECY

2. TOR signaling pathway in the regulation of biochemical mechanisms of resistance of yeast Saccharomyces
cerevisiae to carbonyl /oxidative stress

Pedepar:

1. luceprarifina po6oTa MprucBsYeHa BUBYEHHIO Ta MOPIBHIHHIO (i3i0s0ro-6ioXiMivHUX 0COOINBOCTEN MPIKAXKIB S.
cerevisiae, nepexTHux 3a reHamu TOR1 Ta TOR2, 32 yM0OB KapOOHIIbHOT'0 / OKCUAATUBHOTO CTPeCy. BcTaHOBIEHO,

IO y KJIITUHAX, BUPOLIEHUX B IPUCYTHOCTI 2% (pyKTO3U, OYB BUIINN PiBE€HD IJIIKOBAaHUX OiJIKiB, HDK B CEPEIOBULII 3
2% TmoK03010. [1oKa3aHo, 110 aKTUBHICTB TJlioOKcanasy 1 Ta rIiokcasnasu 2 € BUIIOIO Y BiOBiAb HA IPUCYTHICTb
dpykTo3u. [1okazaHo, 1110 MeTaboJIiuHa aKTUBHICTb, PiBEHb O-AUKAPOOHINIBHUX CIIOJIYK Ta KAPOOHINIbHUX TPYII OiJIKIiB y
MYTaHTHUX LITaMiB, BUPOILEHUX Y IPUCYTHOCTI 2% IJII0KO3U, HE BillPi3HAINCA Bif, BiIIIOBIIHUX [IOKa3HUKIB Y
BUXiIHOTO ITaMy B Gi/IbIIOCTI BUNAIKIB. 3a POCTY KJIITUH Y IPUCYTHOCTI (PPYKTO3H, BCi TPY NIOKA3HUKU OyJIU

HIDKYMMU Y MyTaHTHUX IITaMiB, HDK BiZJITOBiiHI 3HaY€HHS Yy IITaMy APiKIPKIB IUKOTO TUIY. BCTaHOBIIEHO, 110



IIEPOKCU]] BOJHIO Ta ar€HTH IJIiKallii — TJIi0KCcalb Ta METUIITJIIOKCAb, 30aTHI iHgyKyBaTu TOR-3anexxHy Ta
MOHOCaxapu/i-3aJIeXXKHy TOPMETUYHY aJjallTUBHY BiAnosine y S. cerevisiae. Myrauii B renax TOR1 Ta TOR2 po6nsts
KJIITUHU YyTJIUBUMU JI0 YCiX JOCIiIKyBaHUX CTPECOBUX YMHHUKIB. BCTaHOBJIEHO, 10 BUOKMBAHHS APIKIKIB, Ke
3aJIEXKUTD Bifl KOHLIEHTPALlii IEPOKCHY BOIHIO, IO3UTHUBHO KOPEJIIOE 3 aKTUBHICTIO [MIIOTATIOHpeAyKTa3u. Takoxk
nokasaso, mo 6inku TOR1 i TOR2 6epyTb y4acTb B peLUITPOKHIl peryJsLii riaoko3o-6-¢ocdaTaerinporenasu

(mo3utuBHiN) Ta riiokcanasu 1 (HeraTuBHil).

2. TOR (target of rapamycin) signaling pathway first described in the yeast Saccharomyces cerevisiae is the highly
conserved regulator of eukaryotic cell growth, aging and stress resistance. The effect of nitrogen sources, in
particular amino acids, on the activity of TOR signaling pathway is well studied, however its relation to
carbohydrates and carbonyl stress is poor understood. The aim of the present study is expanding of our
understanding of potential role of TOR regulatory complexes in development of carbonyl /oxidative stress that can
result by reducing carbohydrates (glucose and fructose), reactive carbonyl species (RCS, e.g. glyoxal and
methylglyoxal), and reactive oxygen species (ROS, e.g. hydrogen peroxide). It is well documented that mentioned
above compounds may lead to carbonyl /oxidative stress. Reducing carbohydrates, initiating glycation or other
non-enzymatic processes, generate various RSC and ROS. It has been shown that the level of glycated proteins and
activity of antyglycation enzymes (glyoxalase 1 and glyoxalase 2) were higher in cells grown on fructose that
demonstrated carbonyl oxidative stress development as compared with cells grown on glucose. The above
mentioned is consistent with somewhat better survival of S. cerevisiae after stress induced by high and stressful
concentrations of glucose than those of fructose. Overall, yeast sensitivity to high concentrations of glucose
somewhat changes in the direction: wild type = Atorl = Ator2 ~ AtorlAtor2. At the same time, yeast sensitivity to
high concentrations of fructose decreases like that: wild type = Atorl > Ator2 < AtorlAtor2. It has been found that
growth of the single mutant Ator2 was slower and growth of the double mutant AtorlAtor2 was faster in the both
studied cell groups (glucose- and fructose-grown) then parental strain and single mutant Atorl. It seems that
simultaneous loss of both TOR1 and TOR2 genes can be suggested to activate some additional compensatory
mechanism(s). The strains defective in TOR proteins cultivated in the presence of glucose as well as fructose
demonstrated lower markers of the stress and aging than parental strain. Thus these data confirmed the previous
conclusion on fructose having more potent ability to cause carbonyl /oxidative stress and accelerated aging in S.
cerevisiae as compared with glucose. Defensive enzymes were found to play an important role in yeast protection
against stress induced by the high concentration of hexoses. It has been found that the activity of glyoxalase 1
(GLO1), glutathione reductase (GR), and glucose-6-phosphate dehydrogenase (G6PDH) were determined by the
type of monosaccharide as well as its concentration in the cultivation medium. Besides this the activity of the
defensive enzymes were TOR-dependent. Mild stress can stimulate organisms’ biological functions and result in an
acquisition of their resistance to high doses of the same stressor (preadaptation) as well as other stressing factors
(cross-protection or cross-adaptation). This phenomenon also known as hormesis. Exposure to glyoxal,
methylglyoxal and hydrogen peroxide resulted in carbohydrate-dependent hermetic effect in yeast.
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Peuensentu

VIII. 3ak1104Hi BiZoMOCTI
Baache IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiaHHi
BignoBigasbHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuK Bigginy YKpIHTEI, mo €
BiZNOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

OisIJIBHOCTI

Pynenko Csitnana CremnaniBHa

Pynenko Csitnana CrenaniBHa

IOpuenko T.A.



