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Abstract:

can generate dihydroflavonol, a common precursor substance for the synthesis of anthocyanins and flavonols, and it plays a very important

Flavanone 3-hydroxylase ( F3H ), as a central enzyme for plants to enter the branch of different flavonoid metabolites,

regulatory role in the synthesis of flavonoids. From the discovery, structure, function, and expression regulation of the F3H gene, this article
reviews the research progress and regulation network of F3H gene in regulating the synthesis of anthocyanins and flavonols, and prospects the

future direction. It is aimed to provide a reference for understanding the regulation mechanism of F3H gene on the metabolic synthesis pathway

of plant flavonoids, and also help researchers to use F3H with genetic engineering method to obtain the new plant germplasm via directive

breeding.
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AP BTN RE R L LA, B MSER (Malus
pumila Mill. ) 7 #7%5 (Vitis vinifera L.) "8 EK ( Zea
mays L.) AN VNP1 ( Arabidopsis thaliana ) RN N
2.( Glycine max YL Carthamus tinctorius L. )"
B4 (Lilium spp.) ' S L2 Rk Y b ve 45 2 F30
B ERZEBHREMIEAN, F3H FER DL D
FEAE T, FERT . /NEE (Triticum aestivum L.) il
I8 (Perilla frutescens ) WP &4 2—4 451 R
1.2 F3H%%H

HE R 3- FE Ak R T 2- i I R AR XU
S (2-0DD ) G5, HOHE R 45 44 AR 11 45 40 #R 5
JEQRAF, BABORMICY RS, T2 Fe” AR
A8 T 5 B PR TR A SRR, X F3H B
SEMR PP AV HEAT o3 M R, AL 2-0DD R R AT 1Y
PRAF S LR O A 41 2R His218 | His276., KA 2R
Asp220 ., FEER Arg286 FIZZ 5 R Ser288, AI LIk
F3H D62 VO e 7 5 ( Ipomoea batatas 1..)
W F3H JER & A, B 5 IR S5 £ B RXS
JE P Arg287-Ser285, Lk I fE 45 4 Fe™ 1) His219,
Asp221 F1 His277 17 il 38 % 1 L ZE B ( Camellia
sinensis ) CsF3H . B ALA AL CnF3H FILLALWIITLL
W12 CeF3H = A JE N EAT 7 51 FLXT I 0 HL A <1 45
MR R, BRUL EALEA, 3A4 F3H EE IR
TP E— A E R, CeF3H 5 5e AR
116200 75 5 WA AR Val200 ™, E25)8 F3H E
Val200 FHXFERST o
2 F3H Z5%BREGHNHIR
2.1 B RIER

F3H BEE Ak v e I 2 Ak A il — & v i
RAEH RV G R R — A ek L R
BT R A ORI R IR & R —A 03, M
WP TR Y, Tl 3B B, BB B
NIRTN W R (phenylalanine) IR TN 24 1 24 i ity
A R 72 Ak
i ( cinnamate 4-hydroxylase, C4H) #14- 5 R 4
fiff A EJERE ( 4-coumarate CoA ligase, 4CL ) AL T
A R, p- Il A, R Z 88 (acetic acid ) 7E
LR EI T A 5 R ( acetyl-CoA ligase, ACL) 12,
ME4 g A FRILEE (acetyl-CoA carboxylase, ACC) )

( phenylalanine ammonialyase, PAL ),

YER R A= BN B4R A 5 55 BB p- A S
BTG A FON BRI A 52 A KR5S B ( chalcone
synthase, CHS ) M & R M % O (chalcone
isomerase, CHI) 4%, Az Al ¢ 2 (naringenin ),
il B SRAEBCRER 3- FALBEAYVE T T A — Sl &
( dihydrokaempferol, DHK ). 4R 535l 3'- ¥5 L il
(flavonoid 3’-hydroxylase, F3'H) FI2E ¥ il 3",5'- #%
LR (F3'S'H) ££ DHK BIAROLS AT R AL, 7
I R A M 2= ( dihydroquercetin, DHQ ) 1
A% (dihydromyricetin, DHM ) 0L By
4 DHK., DHQ. DHM = Fiftj" ¥ 7 — 2 o i 4- ik
i it (dihydroﬂavonol 4-reductase, DFR). £ &HF &
A i il (anthocyanidin aynthase, ANS) 125 7 i)
3-0- HHEFEELFL I ( flavonoid-3-O-glucosyltransferase,
3GT ) AYMEALAE I RS AL 1 5 ] RIgk
Je o 46 & 6 JR [ (leucoanthocyanidins reductase,
LAR) 48 ¥ £ 18 5 iff ( anthocyanidins reductase,
ANR) HEALTE SIS 2 2 19 AR E — L
FEF T AEAET RAEXAE .
22 AT L

F3H TEREYITAEBIR Sk, R e = iy
MR, W e B, A4 b F3H BE %
ARSI AT BELRTAE € 3 (1 £ U . NI A FAE s
I RNA AR F A AT ( Dianthus caryophyllus
L.) F3H I BEAT 30, (08 (0 i B 0 (A iR 2
P, 76 @ R PR BRI B AL TR R A s
gr, %8, ALY 7 4L ( Nelumbo nucifera ) ™
F3H JE Ry FaR R, HAEME R F1 @722 ok ()
F3H FEREHN A8 4 FEERUKE R (Impatiens
uliginosa ) B 4 ASAETESS B A B, wF3H 3EA
FRIREEA A, Hrp ERLL O R A AE IR Ik B,
IPARGRO  ¥id GE SV T8 o[RS 20 et
T F3H WK SEE R SRR REINL,
23 AFREME

F3H TEAEY) AR ik, BRI niE s =iy
ME, I sZm RSB, 7ER (Pyrus communis
L) BESRERAE M, BEE R EE A F3H B3R
IR 5 A2 %E PO A T F3H SEIREAEE
(Arachis hypogaea L.) SEEF T RE SRS b AP 446
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1 S RIBIEOL, S5 RFEHIIEA: 5 R0 BUb R
AhF3H fIRIRX FIBACEFI B @ T L 1 5, e
RO mEIEA ; TEZLBEEE S (Ribes rubrum L.)
SO RER, F3H B3RS A RS m B
ETF, TEE G 75% KRB EIR R R 7R
EO0 (R, albrum L.) W F3H FiR880 F R, H F3H
FELTRERG S rp 2k B e T BRI 3 7 Sl RT-
PCR 70t 3 FAR R 45 i) 25 5 (Mangifera indica ),
RIMAELLORY SHAC TR AR R fe b F3H YRR iR
w, HUOE AR R, B EstanEt
A S B 3 R Cas9 2RI, BEBREIE N (Daucus
carota L.) BEEFHHALH R F3H FEK, BHErE 6
AHA P ZEY S, FEEHSE N
P 5 E R ( Dimocarpus longan Lour. ) #
o, ZUREEIRD F3H SR 3 B, R
MATHEE, LI ™ % (Fragaria
x ananassa Duch. ) HSZ G FEH FaF3H B RAE
IR A A B SRR, 20 R ik it e i
J SCHNT F3H B)ZB 0 2 BHIE T R G G, &
MRS AR EAR UL g BT, F3H R E
NPV E SN PSS Wiy Sey M PS8
3 F3H Z5HEMEREBNTR
3.1 Az

B ) A ) LR A B SR A d eI 3 - Ak
B (F3H ), &3 3'- Fuiy (F3'H) sl J8ugi 37,
5- ALl (F3'5'H) AEALTR 7 A2 A [l B9 — 03 I
fit, WeAh, AR AT DLTE S A RE S (flavonol
synthase, FLS) HEAL T il 202100 FITE i o MBS C
Tl AL R il ( UDP-glycosyltransferase, UGT ) 14k
TRAMERAG S, T S A 224 B B R A AR
¥y (33‘0
32 AEEM SR

F3H AR T2 &2 050 S, 8074
AR AR, Qe sEEEE . (EF R MR
KUY, F3H AR, AT A ) 4 4 v R 2K
YiBs ETh R WKL, R SCHEOR TR
R MdF3H FEH, SEAERA LG, BOGER B R
o, AR S AR, R F3H BRI R AR
T bR Y R A R A L K

75 A ( Solanum lycopersicum ) SIF3H %& K 55 A A FE
( Nicotiana tabacum ), #5HRFRIIHFEIL SIF3H FEH 1)
HH R o IS B RS, R AR A2 309 0,
TR 8 (Artemisia annua L.) H, AaF3H FERAE R
FAEY SRR A PRI R R, TR
IR SRR PR AR T A, Song 4 Y
K BB FERMIAC ( Lycium chinense ) LeF3H [R5 H
BLE-3- B (LR, RILER) WE . K
KW CsF3Hs N AR T, KBAER T RZ
HCE WA AR AR T R A & W, R
CsF3Hs TEA BT W) A i 5 Ve s
TEMR S ATEAS (Ampelopsis grossedentata ) AgF3H
BER A FRR A, SEARIMLG, B EEH B
H S S AR, BT T 26.8% 1. Jan
ai LU REgY 2 OsF3H FERAEAKRS ( Oryza sativa 1..)
Y BRI DL R 2R AL S AR
o b, F3H FERRFRIKZ B s ik, &
BB AE A T E FE
4 F3H R)EEM%
4.1 Rl A2y I B L R AR S B R AL S Rk

FLS. ANS Fl F3H #)& T 2-0DD FhN4 i,
TER WAL S YA b A AR, 3
() 8T AR ) 2 AU B R A R SRR, R VRS
FEB ORI , LR R RAE R REAH R T i,
NIANS &AW DUER IRy, v R s 2 B & g, 24
NeF3H SERAMGI | SRR 2R A AR 2
B VU E L (Awriplex canescens ) Ack3H FE R A U
FIITH, KB AcF3H BRI i 2L DFR
FIANS, FHHCTEFARY, AtDFR F ALANS f 33k i
SR T 19 A5A 1.8 4%, bR g ERSE LG
WAL
42 HFRAFTHL5RAE

AR TS 50 F3H S85/3EH . RE
B — 25 S A F & MYB (v-myb avian myeloblas-
Bk F ( Prunus persica
(L.) Batsch) %% 5% [H - MYB10.1 1 MYB10.3 1E
WAL HE T F3H JERIBK 4 Kee 25 9 ok 0 8
N (Raphanus sativus ) B9 %% 55 ¥ RsMYBI %% A\ %5
1 ( Chrysanthemum morifolium) . % B RsMYBI

tosis viral oncogene homolog ).
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RESAR = F3H MYRIBAOY, HEEER S R BEH
R mB R TR A, 4 (Paeonia suffruticosa
Andrews ) [} MYB 28 5% 5% [H 1 PsMYB58 i 3% 15 /il
B, ORBEARISEPEGT RS RMENN, £
FA I A S BE R F3H ik d g 0, T
MY B 10 R AT B R ok R4 2 i L DR R A 7 R
WAL, AMYBL2 3@ 2L VRS F3H 5533k, dEmim |
AT R, B RERR RS, HEBKR
5.5 bBHLH ( basic Helix-Loop-Helix, bHLH ) %% 5[
T GmbHLH3 ¥R 2, GmF3H K (5 KT,
FERI RO & BRBEAR s R R 1, B4,
A AN T2 H5REOR, s IR RS
B 24 T A ) 32 GRAS ( generally recognized as
safe ) F W5 5% 7 SCL3 ( SCARECROW-LIKE 3)
IIRAEE, TE SCL3 K3k & T IE W K-, F3H 3%
BN . F3H/TT6 15 AtZAT6 1 32 ik /) th 90
Bk, 7E SRS5 (SHI-RELATED sequence 5 )
W RIBAEYI R, F3H SERR /A8 R AW G R O
FEPFE T
43 PREF

W ZWAE I F3H SRR L, 2 H B
e T, WA (Ginkgo biloba L.) 4 F
W ARRE G SR F3H Rk R 1 UV-B RS
FIUAS CsF3Hs W& PRI, DA 3G 0 Ll 25 o B il 28
AR L LRSS REN, S5y UV
HAEUSIS T F3H 45 IL IR, DI 5 o 2 i
KW, HRAE Y WY 48 X8 L ( Caragana
korshinskii ) 43 pUEAT AR . & DL T 5 e 4k
M, CkF3H JEAM R BRI EREI, B8 T
TR . ERATFRHEE ( methyl jasmonate, MeJA )
SN, CoF3H TERRA /R BRI AL RR (e
W) FIEERBIZIAERR (L) Mg Rk R
BRI M R 0 Fe IR 0 A 21 KA 1 I T I 37
FeSO,, F3H ik i, AKREEHryEAEE RS &
BFE O HYS ( long hypocotyl 5) 0] DL H #5245
G S5HEREYE A XNERNESF, &
& CHS M1 F3H "™, 1£ 20°C/ YE RS AF R b3 2= 1
( Prunus salicina Lindl. ) 7, F3H £ A FiEFEIL,
1E 30°C/ BBIE S50, F3H FeikZ 5844 8, Lk

WEFERI, Sh IR AR R B, ot g,
MRS, WTLAR R F3H RIS, fedt sii2eib s
Yot A
5 RE

F3H BERAE N AET 35 IO AR 0B 5 &
TP SCHEN, EVFZMYI TP SRR R T4
Sk FEMTAE DT F3H R EER . RETBHK
RN, ASARE Y X L =T G
B 0, AMEAET FE DN TR AT B RRTST,
Ao S SCHVE B e -3- PR AL BERE DR B RE ) 9 B AL T R
A, PR RS B iR iR A%, AT A4 AR Y
U TN SNk S SR R = N 1
XA S AL S Y S BB SR B, B
RN | DR G AR R S AU R B e R
H, SIEXEEZTYIN F3H BN Tk, I
B RE N TR T Bt — 0 T R hRe, AT
RABTFEUNTE SR s AL &Y &5 5 MK
AR G AR AT 2, T B M B R A
IR ST F3H FE IR -5 HA 45 Ry 5k DR e 53 [R5 A
[FIFEAE, B S Ar R P e AR bk B i AU 1
(oFr i, SRR . 53 AMuS I 2 e
NI Z A AR S BB R S JE OHE F3H 25100k
PR TR Y B A 5 R T BT 1ol
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