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2. Genetic and biochemical mechanisms of regulation of riboflavin biosynthesis by the yeast Pichia guilliermondii

Pedepar:

1. O6'exT mocnimkeHHs. Peryssauis 6iocuHTe3y pudodinasiny y ¢aBiHoreHHux apixaxis P. guilliermondii. MeTa
IOCTiIKeHHs rojsirana B inenTudikalii reHiB Ta BCTaHOBJIEHH] 6i0XiMiUHUX acleKTiB, 3a[liTHUX Y peryJsiii
6iocuHTe3y pubodasiny y ¢paBiHoreHHux Apikaxis P. guilliermondii. MeToau nociigkeHHs: MiKpo6ioJoriuHi,
reHeTH4Hi, 610XiMidHi, MOJIeKyJIIpHO-6i0JI0rivHi, MaTeMaTUYHO-CTaTUCTUYHI. OCHOBHA YaCTHHA JAaHUX OTPUMaHa
Brepule. IneHTudikoBaHo renu pepmeHTIB 6iocuHTe3y pubodIaBiHy Ta OiNKiB TPaHCIIOPTY 3ajiza y APLKAXKIB P.
guilliermondii. BctanosneHo, mwo y P. guilliermondii perynsuis 6iocunTtesy pubodasiny BinoyBaeTbcs, B
OCHOBHOMY, Ha PiBHi TpaHcKpunuii ineHTngikoBaHux rexis. Y P. guilliermondii nenewnis reHa TpaHCKPUILITHOTO
daxropa Yaplp y 2-3 pasu 3HMXKYE, a peelis reHa daxropa Seflp nmoBHicTIO 6710Kye HAAIPOAYKLi0 pubodiaBiHy.
Henewuis rena YFH1 npu3BoauTh 10 OKCUAATUBHOTO CTPECY, 2-3-KPAaTHOTO 3pOCTAHHS BMICTY 3aji3a B KiliTuHax P.
guilliermondii Ta 50-70-kpaTHoro 3pocTaHHs MpoayKuii pubodasiny. [TomkomxeHHs reHiB VMAI ta FRAL,
IIPU3BOJSTS 10 IOPYIIEHb He TiIbKY peryJsiii 6iocuHTesy BiTaminy B2, a it romeocTasy 3ainisa y P. guilliermondii. ¥

6inpIIOCT] BUIAIKiB HAaJCUHTE3 puboQaBiHy CyIIPOBOIKYIOThCSI BUHMKHEHHSIM OKCHUIATUBHOTO CTPECy Ta



HOpYIIEHHSIM METabo0J1i3My 3as1i3a. 3apoNOHOBAaHO MOEJb peryssii 6iocunresy pubodasiny y P. guilliermondii
Ta 6JIM3bKUX BULIB IPIKIKiB. Pe3ysbTaTi poOOTH € BRXKJIMBUMMU [1JI1 PO3POOKY palliOHAJIbHUX METOIIB CeJeKi i
KOHCTPYIOBaHHS IITaMiB IPDKIKIB - HaANpoayLeHTiB Bitaminy B2. Cdepa (ranysb) BAKOPUCTaHHS: MiKpO06ioIoris,
6i0TeXHOJIOTIs.

2. The object of research: regulation of riboflavin biosynthesis by flavinogenic yeast P. guilliermondii. The aim of
research was to identify genes and to specify biochemical aspects involved in regulation of riboflavin biosynthesis
by flavinogenic yeast P. guilliermondii. Methods used: microbiological, genetic, biochemical, molecular biological,
mathematical and statistical. Most of the data are obtained for the first time. P. guilliermondii genes coding for
ezymes of riboflavin biosynthesis and proteins involved in iron transport were identified. It was shown that
regulation of riboflavin biosynthesis in P. guilliermondii occurs mainly at the transcription level of the
corresponding genes. It was found that deletion of P. guilliermondii YAP1 gene leads to 2-3 fold decrease in
riboflavin production under iron depletion conditions. Deletion of SEF1 gene completely blocks riboflavin
overproduction under iron limiting conditions. Deletion of P. guilliermondii YFH1 gene caused oxidative stress, 2-3
folds increase in the cellular iron content and 50-70 times increased riboflavin production by the mutant strain.
Damage to genes VMA1 ta FRA1, both caused misregulation of ribovlavin biosynthesis and iron acquisition. In most
cases oversynthesis of ribovlavin by P. guilliermondii is accompanied by misregulation of iron homeostasis and
oxidative stress. A model of riboflavin biosynthesis regulation by P. guilliermondii and relative yeast species was
proposed. Results of work are necessary to develop rational methods for constructions of yeast strains producing
vitamin B2
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