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2. Yeast metabolic engineering for construction of efficient producers of riboflavin and ethanol

Pedepar:

1. O6'eKT mocCHimKeHHs: MeTaboiYHi JISIXY 1711 KOHCTPYIOBaHHS HAANIPOAYLIEHTiB pubodJiaBiHy Ta eTaHoJy, Ha
OCHOBI IpiXIpKiB. MeTa po60TH: po3po6Ka IiAX0IiB 1O KOHCTPYIOBAHHS HaJICUHTETUKIB pubodaBiHy Ha OCHOBI
opixmkis Candida famata, IpoAyL,eHTIB €TaHOJy EPUIOro Ta IPYroro MOKoJIiHb Ha OCHOBI APDKIXKIB
Saccharomyces cerevisiae, Pichia stipitis Ta Hansenula polymorpha i3 BUKOpUCTaHHSIM METOZiB METab0IiqHOI
imxeHepii. MeToau nOCiIKEHHS: TeHEeTUYHI, MOJIEKYJISIPHO-610J10TiuHi, 6i0XiMiuHi Ta MiKpO06iOJIOTiuHi.
IneHTndikoBaHO TpaHCKpUNLiHUI ¢akTop Sefl, 3anmydeHuil y peryJsLilo CUHTe3y BiTaMmiHy B2, o BU3Hadae
CTabiNIbHICTh MPOMHUCIIOBOTO IpoayLeHTa pubodiasiny, mramy dep8 apixkmxkis C. famata. ITocunenns exkcrpecii
peryasitoproro SEF1 ta cTpykTypHuX reis RIB1 ta RIB7 6iocunTesy pubodasiny 3abeaneuyBany HarpoMaKeHHs
16 r /1 BiTaminy B2 mtamamu C. famata. [Is1s1 oTprMaHHS NOJINIIeHUX NPOJYLEHTIB €TaHOJIy Ha OCHOBI IPDKIKIB S.
cerevisiae 6yJsio nocusneHo exkcrnpecito reHa PHOS Ta apy. [lepenpecist 104aTKOBUX €TaliB KaTaboJ1i3My KCUIJI03U
I03BOJINIIN Bifibpatu myTanTu H. polymorpha 3 nigBuieHnm BUX00M €TaHOJy Ipy pepMeHTallil KCUI03u pu
45°C. Jleneuis renis ATG13 ta CATS nigBuiiye npoaykKuilo etTaHoJy rnpu ¢pepmeHTalii Kcunosu. [IepokcrucomMHi



(pepMeHTHU JUTiIPOKCUALIETOHCUHTA3a Ta TPAHCA/b/I0J1a3a 3a/Iy4€eHi B IIPOLIEC a7IKOTOJIbHOI pepMeHTaLlii KCUIJIO3U Y
H. polymorpha, a nepenpecis BinnoBigHuX reHiB IPUBOAUTD IO 3POCTaHHS NPOAYKLii eTaHoy 10 12 1/

2. Object of the research: the metabolic pathways for the construction of riboflavin and ethanol producers on
yeast. The aim of the work: to develop approaches for the construction of riboflavin overproducers based on yeast
Candida famata, ethanol producers of the first and second generations on yeast Saccharomyces cerevisiae, Pichia
stipitis and Hansenula polymorpha using metabolic engineering approaches. Methods: genetic, molecular
biological, biochemical and microbiological. For the first time transcription factor Sefl was identified. Sefl is
involved in the regulation of the vitamin B2 synthesis. Sefl determines the stability of industrial riboflavin
producing strain dep8 of C. famata. Overexpression of regulatory SEF1 and structural RIB1 and RIB7 genes
possessed riboflavin accumulation over 16 g/1 of vitamin B2. Genes PHO8 and apy were overexpressed in yeast S.
cerevisiae for improvement of ethanol production. Derepression of initial stages of xylose catabolism allowed to
select the H. polymorpha mutants with increased ethanol yield during fermentation of xylose at 45 °C. Deletion of
genes ATG13 and CAT8 increases the production of ethanol during xylose fermentation. Peroxisomal enzymes
dihydroxyacetone synthase and transaldolase are involved in the process of xylose alcoholic fermentation in H.
polymorpha, and derepression of the corresponding genes leads to increased production of ethanol to 12 g /1.
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