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1. B3aeM03B'3KM aCUMiJIAL] 3aJ1i3a, OKCUJATUBHOIO CTPECY Ta HAJICUHTE3Y pubo(IaBiHy y (1aBiHOTEHHUX
npixaxis Pichia guilliermondii

2. Interrelations in iron assimilation, oxidative stress and riboflavin oversynthesis in flavinogenic yeast Pichia

guilliermondii

Pedepar:

1. O6'eKT BOCIIIPKEHHS: TOMEOCTA3 3aJ1i3a B KJIITUHAX APDKIXKIB Ta OKCUIATUBHUN CTATYC KIIITHH 33 YMOB, 110
MOJYJIIOIOTh piBeHb cuHTe3y pubodasiny (PP). Meta po60Tu: BUsIBIEHHS B3a€MO3B'SI3KiB MiXK aCUMIJIsILIi€I0 3ai3a,
OKCHJIATMBHUM CTPECOM Ta HazicuHTe3oM PO y ¢pyaBiHorennux apixaxis Pichia guilliermondii. Metongu
IOCHiIKeHb: MiKpo06iosioriuHi, 6i0ximiuHi, (pi3nKo-XiMiuHi, FEHETUYHI, MOJIEKYJISIPHO-6i0JIOTiYHI Ta CTATUCTUYHI.
[IpencraBneHO XapaKTEPUCTUKY FEHETUYHMUX i 6i0XiMiYHMX YMHHUKIB, a TaKOX (PAKTOPiB CEPEOBUIIA, 11O
KOHTPOJIIOIOTh CTATyC 3aji3a i 6iocuHres PO mramy guxoro tTumy (pasiHoreHHUX ApDKIKiB P. guilliermondii i
myTaHTiB rib80, rib81 i hitl, 3maTHux 1o HagcuHTe3y BiTaMiHy B2. [lJoBeneHo, mo myTauii rib80, rib811i hitl
B3a€MOJIIOTh MK COO0I0 32 CUHEPIiYHUM TUIIOM 010 6iocunTe3y PO, ane He acumisnsauii 3asisza. BcraHosieHo, 1o
y LIbOTO BUAY APIKIKiB PYHKIIOHYe BUCOKOadiHHA CUCTeMa TPAHCIIOPTY 3aji3a B KIIITUHU. [neHTu(diKOBaHO 2 reHn
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3abe3nedyeHHi 3aJ1i30M. BcTaHOBJIEHO, 10 B PETYJIALII0 IOTJIMHAHHS i0HIB 3aii3a, ane He 6iocuntesy PO, y P.
guilliermondii 3any4yeHe remoBe 3a1i30. BusiByieHO minBULIIEHHS BMICTy "11a6ibHOr0" peloKC-aKTUBHOTO 3aJ1i3a B
KJIITUHAX MyTaHTiB-HaJcUHTeTUKIB PO. [JedinuT 3ai3a, a TakoX MyTallii, 110 BUKJIMKAIOTh HafcuHTe3 PO,
CIIPMYMHSIIOTH NiIBULIEHHS PiBHSI aKTMBHUX (POPM KUCHIO, BMiCTy MaJIOHOBOTO Jiasbleriny i KapOoHiIbOBaHUX
0i7IKiB Ta 3HVDKEHHS aKTUBHOCTI (epMEHTIB aHTUOKCUAAHTHOTO 3aXUCTY (CYIIepOKCUAINCMYTA3U, KaTaaasn).
BcTaHOBIIEHO, 1110 CYNIEPOKCUIOT€HEPYIOYi areHTU BUKJIMKAIOTh MifiBUIIeHHS (J1aBiHOT€HHOI aKTUBHOCTI Ta
3POCTaHHS BMICTY 3a7i3a y KJIiTUHAxX MITaMy JUKOTO TUILY i MyTaHTIB, 31aTHUX [0 HagcuHTe3y PO. Chepu
BUKOPUCTAHHS: 6i0XiMist, 6i0TeXHOI0Tis, MiKpO6iOJIOTisl, MOJIEKyJISIpHA 6i0JIOoTisL.

2. Object of the research: iron homeostasis in yeast cells and oxidative stress under conditions that modulated of
riboflavin (RF) synthesis. The aim of the work: identification of interrelations in iron assimilation, oxidative stress
and RF oversynthesis in flavinogenic yeast Pichia guilliermondii. Methods: microbiological, physical-chemical,
biochemical, genetic, molecular-biological, statistical. This work presents characterization of genetic, biochemical
and environmental factors controlling the iron status and riboflavin biosynthesis in the wild type strains and
riboflavin overproducing mutants of the flavinogenic yeast Pichia guilliermondii. Mutants rib80, rib81 and hit1
over-accumulate iron in the cells and overproduce RF even under iron replete conditions. Genetic analysis of
rib80, rib81 and hitl mutants revealed that mutations hitl interacted synergistically with rib80 and rib81 in the
regulation of the riboflavin biosynthesis, but not of the assimilation of iron. The high affinity iron uptake system
function in this yeast species. It was identificated two genes encoding putative ferrooxidases that characterized of
difference level of expression under iron replete conditions. It was found that valid heme synthesis is required for
proper regulation of the iron uptake but not of riboflavin biosynthesis. It was defected of labile iron in cell of RF
overproducers. It was found that iron deficiency and mutations causing riboflavin overproduction evoked
increased intracellular content of reactive oxygen species, protein carbonyl groups and lipid peroxidation and
decreased activity of antioxidant defence enzymes (catalase and superoxide dismutase). Treatment by superoxide
generating agents enhanced flavinoganic activity and increased cellular iron of wild type and mutant. Fields of
application: biochemistry, biotechnology, microbiology, genetic, molecular biology.
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