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Riboflavin (vitamin B2) is an essential compound for 
the nutrition of living organisms, serving as a precursor 
of coenzymes flavin mononucleotide and flavin adenine 
dinucleotide, which are involved in numerous enzymatic 
reactions mainly in oxidative metabolism. The yeast Can-
dida famata is a natural riboflavin-producing species, which 
are able to oversynthesis riboflavin under conditions of iron 
starvation. The aim of this study was to construct recombinant 
C. famata strains with increased riboflavin production by 
the simultaneous overexpression of the three genes: RFE1, 
GND1, and RIB6, which encode riboflavin excretase, 
6-phosphogluconate dehydrogenase and 3,4-dihydroxy-
2-butanone-4-phosphate synthase, respectively. The ex-
pression of various combinations of two genes, as well as 
the co-expression of all three genes, resulted in increased 
riboflavin production in C. famata VKM Y-9 in different 
media. The strains engineered for the co-overexpression 
of all three genes exhibited up to a 3.3-fold increase in 
riboflavin production by the fifth day of cultivation in cheese 
whey, compared to the parental strain.

Key words: Candida famata, riboflavin, vitamin B2, cheese 
whey, yeast.

ÊÎÅÊÑÏÐÅÑ²ß ÃÅÍ²Â RFE1, GND1 ÒÀ RIB6 
Ï²ÄÂÈÙÓª ÏÐÎÄÓÊÖ²Þ ÐÈÁÎÔËÀÂ²ÍÓ
Ó ÄÐ²ÆÄÆ²Â CANDIDA FAMATA

Ðèáîôëàâ³í (â³òàì³í B2) º íåâ³ä’ºìíèì êîìïî-
íåíòîì æèâèõ îðãàí³çì³â, ñëóãóþ÷è ïîïåðåäíèêîì
êîôåðìåíò³â ôëàâ³íìîíîíóêëåîòèäó òà ôëàâ³íàäåí-
³íäèíóêëåîòèäó, ùî áåðóòü ó÷àñòü ó ÷èñëåííèõ 
ôåðìåíòàòèâíèõ ðåàêö³ÿõ, ïåðåâàæíî â îêèñíîìó 
ìåòàáîë³çì³. Äð³æäæ³ Candida famata çäàòí³ äî íàäñèí-
òåçó ðèáîôëàâ³íó çà óìîâ äåô³öèòó çàë³çà. Ìåòîþ 
äàíî¿ ðîáîòè áóëî êîíñòðóþâàííÿ ðåêîìá³íàíòíèõ 
øòàì³â C. famata ç ï³äâèùåíîþ ïðîäóêö³ºþ ðèáî-
ôëàâ³íó øëÿõîì îäíî÷àñíî¿ íàäåêñïðåñ³¿ òðüîõ ãå-
í³â: RFE1, GND1 òà RIB6, ùî êîäóþòü ðèáîôëàâ³í-
åêñêðåòàçó, 6-ôîñôîãëþêîíàòäåã³äðîãåíàçó òà 3,4-ä³-
ã³äðîêñè-2-áóòàíîí-4-ôîñôàòñèíòàçó, â³äïîâ³äíî. Åêñ-
ïðåñ³ÿ êîìá³íàö³é äâîõ ãåí³â, à òàêîæ êîåêñïðåñ³ÿ 
òðüîõ ãåí³â ïðèâîäèëà äî çðîñòàííÿ ïðîäóêö³¿ ðèáî-
ôëàâ³íó ó C. famata VKM Y-9 ïðè êóëüòèâóâàíí³
íà ð³çíèõ ñåðåäîâèùàõ. Øòàìè, ç ïîñèëåíîþ êî-
åêñïðåñ³ºþ òðüîõ ãåí³â, õàðàêòåðèçóâàëèñÿ çá³ëü-
øåííÿì ïðîäóêö³¿ ðèáîôëàâ³íó â 3,3 ðàçà ïîð³âíÿíî
ç áàòüê³âñüêèì øòàìîì íà ï’ÿòèé äåíü êóëüòèâó-
âàííÿ â ñåðåäîâèù³ ç ìîëî÷íîþ ñèðîâàòêîþ.

Êëþ÷îâ³ ñëîâà: Candida famata, ðèáîôëàâ³í, â³òàì³í 
B2, ìîëî÷íà ñèðîâàòêà, äð³æäæ³.
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