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Research progress on the regulation of flavonol biosynthesis in plants by
MYB transcription factors
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Abstract: Flavonols are the most widely distributed and abundant flavonoids in the plant kingdom. They play
crucial roles in plant growth and development, stress resistance, and adaptation to environmental challenges,
while also possessing potent antioxidant properties that are of significant importance to human health. Given the
multiple values of flavonols, elucidating the regulatory mechanisms of their biosynthetic pathways has become
a research hotspot. As one of the largest families of transcription factors in plants, MYB transcription factors
play a central regulatory role in the biosynthesis of flavonols. MYB can directly regulate downstream target
genes, collaborate with bHLH and WD40 proteins to form MBW complexes for coordinated regulation, and

integrate environmental signals such as light, temperature, and drought to achieve precise control of flavonol
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synthesis. This paper reviewed the physiological functions and biosynthetic pathways of flavonols, with a
particular focus on the structural characteristics of MYB transcription factors and their molecular mechanisms in
regulating flavonol synthesis, summarized key MYB transcription factor members involved in flavonol
regulation across different species and their functions, while addressing the limitations of current research and
outlining future directions, aiming to provide a theoretical basis for improving the nutritional value of crops and
breeding new cultivars of flowers with novel colors. [Ch, 4 fig. 1 tab. 78 ref.]

Key words: flavonoids; flavonols; MYB transcription factors; biosynthesis; transcriptional regulation; review
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(flavanones). A& {% % /£ 7 & (anthocyanidins/anthocyanins), S+ #i [l (isoflavones) DL & B ¢ B /)L 2% &
(flavanols/catechins) 55!, Hirfr, BERECEISEE T RE . MR ZN—2E, CEMLA 1700 ZFP,

B AR A ) AEAE R — 2R AR, TR A KT . BT S B e 1 4 i A
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;%I E Ej*ﬁﬁ , [)J\ ﬁ/ﬁ\z'z ’%‘ B"ﬁ{%%’ﬂﬁ %%ﬂ:‘: 1:/4] 'féﬁﬁ , ;:[\: Figure | Chemical structures of common flavonols
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2 FHLR S SREE N ER AT Sasigm ot . EAERKAE T, SR s A KR
MmmATEE, AR R ARK RSB ERENE, IR R IEW AT ; IR Arabidopsis
thaliana 57T B AF ST F W] . BT AT ) 5 e 2B R R TR SR & i1t ARG AE KR SR AP
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AT fi 1 o e T i RN A e I 2R R i
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Yt W) & & A2 UL LR TN & BR (3-phenyl-L-alanine) 4 i /5, £ MK TN & IR it & B (phenylalanine
ammonia-lyase, PAL). A4 R -4-¥ fL i (cinnamic acid-4-hydroxylase, C4H) Fll 4-7F TR : CoA i% 4% filf (4-
coumarate : coenzyme A ligase, 4CL) BUfEfk, Bl 4-7F 5HE-CoA (p-coumaroyl-CoA)*", 4-7x TG fiE-CoA 22
£r /R il & [ (chalcone synthase, CHS). #r /K [l 5 #4 ¥ (chalcone isomerase, CHI). # %t li 3-%% 1 fiff
(flavanone 3-hydroxylase, F3H) F#ALTE i — S 1L 23 B} (dihydrokaempferol, DHK)®1, & 1LZslynl LA7E2R
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BIVE R 0 9l A i — &M B2 K (dihydroquercetin, DHQ) Fil & ##§ 2% (dihydromyricetin, DHM), & II4%
iy . S B SR T LIE A R AR RS (dihydroflavonol 4-reductase) AOEAL T I AE T R 2K
VB g5 1 G R, WnT DA S BB B W VR T B L sy . M R i R S R )
R, TR SRR T, A S R S BOC B 1Y SRR R Ay 225 . UG R ] (early biosynthesis
genes, EBGs), F#AUHE PAL. 4CL, CHS. CHI. F3H; Wl]& miFEH (late biosynthesis genes, LBGs), F
BAU4E FLS. F3'H. F3'S'H. UFGT. EBGs Fl LBGs [ Boc 2 ] REXHAET: A R 2
3% R2R3-MYB % 3¢ PR B Sy 45, 107 B 0 45 )k D9 ) 3 32 fly R2R3-MYB., bHLH 1 WD40 5% i [
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Figure 2 Schematic of flavonol biosynthesis pathway in plants
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Figure 3 Structure of MYB transcription factor
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Table 1 Representative MYB transcription factors involved in flavonol biosynthesis regulation across different plant species and their functions
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. ‘nﬁ—kﬁﬁ%" B jt A .
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