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The Regulation of Ethylene Responsive Factors (ERFs) in
Plant Anthocyanin Synthesis

LIU Ju,ZHANG Hui-ling, ZHANG Zhong-hua,ZHAO Ya-nan, ZHANG Ju-ping
(College of Horticulture and Plant Protection, Henan University of Science and Technology, Luoyang 471000)

Abstract: Anthocyanins, which are natural pigments and serve as important natural antioxidants scavenging
free radicals, are rich in a variety of compounds that are important in health care. Anthocyanins affect the ripening,
taste and color of fruits and vegetables, and prevent plants from abiotic and biotic stresses. Therefore, optimizing
anthocyanin content is regarded as the breeding goal in many horticultural crops. As the secondary ethylene
signaling transcription factors, ethylene response factors (ERFs) respond to plant hormone signaling and can
result in feedback regulation, and these genes are known to modulate the process of ethylene regulating anthocyanin
biosynthesis via various mechanisms. In terms of the molecular mode, ERFs in regulation of anthocyanin biosynthesis
rely on the physical interaction with transcription factors, activating transcription factors, forming regulatory
complexes with MBW or directly activating structural gene promoters. This study aims to provide a theoretical
basis for further elucidating the mechanism of ERF regulating anthocyanin biosynthesis, and to explore the
relationship between the rapid accumulation of anthocyanins and the increase of ethylene release in fruits and
vegetables at the late ripening stage.

Key words: ERF; ethylene ; anthocyanins ; transcription factors

AT 200 A\ 2t B A1 A S i 0k ho A W i (ERF, ethylene responsive factor) J& AP2/ERF #8 5
EE e Ty i R R EAE R . BRZANAIAEE RIS O N R A RS RS
LA a5 B g mAh , — e Sk T A E R G IS HRBEE R, AMRELEAR T ERF1E
Wt B R R mEWIAEER . MmN E - AEYAET RS P R ER], SR T ERFAY

Wis A 2022-10-24  fEEIHEMAE: 2022-11-11 ML HARAHA: 2022-11-24

URL: https://doi.org/10.13430/j.cnki.jpgr.20221024005

H—EH W 10 NER 35+ B Fl, E-mail: 1j103@stu.haust.edu.cn

WIEMER kSR W 10 N B34+ E A, E-mail : lug1 09@163.com

EETE : WA 55 AH B TR IR (2021GGIS049) 5 1 1 44 BHE BOCHTH (232102110195 ) 5 107 15 4 10 4524 5 FE A RHIT T H 3

%1(20A210009)

Foundation projects: Training Plan for Young Backbone Teachers in Colleges and Universities of Henan Province (2021GGJS049) ; Science and
Technology Project of Henan Province (232102110195) ; Key Scientific Research Projects for Colleges and Universities of
Henan Province (20A210009)



616 Mo ow fE

O ¥ iR 24 %

FOIFPEALT RG W CIRTERSL AR
B T7 A AR AR T H AN, BRF AR L0555
AR e 3 R - 5 S B U, AU 3 LA 5
W RER BRI RN 2 A A e,
ERF % 55 [N 1~ 32 2058 1o {2 f MYB 285 53¢ [N 1%
35 MYB 2 E SR 1 HAE 5 MBW JE 8% s
P 05 W B TS A A R DR 8l 1 7 Ok
WAEMIAE T 2R G

1 HEZEWERRIEE

R ZAEY M AR T R B A
B FEORZ — Eh—FKEEEREAR,
TR 200 TP e SR8 ZE Rt
TETT 2R MRS EPESZ pH SE Z RN R 2520, S5l e 25
G R BT BREMZ A, P EARFEEE
WH R P RAREER, AT LAENERR A B AR E
BEHURALT, BV 2 58 IR R R OC 1 1)
RE MR —RE IR A AR R
TERE A R B TR R ME Jy TR A #53G E
YRR, QR4 UV-B G0 e A g e % iy
R R S AMEE R RiR A B T RSB
R JG SR EE IR . A6 AR AR R B 550 2R
Eh,2990% K 6 il # ILAYAETT R . KZEEAR
(Pelargonidin) \ %< 4- 44 (4 % (Cyanidin) , KaHER (0 K
(Delphinidin) | Aj 24 {4 % (Peonidin) | %% 4% 4F (4 %
(Petunidin) FIHR %% 1, (Malvidin) & HAG A9,
1.1 #ERENEZRRIFE

iR EYA B ERET, 450 5 g 15 1
— RIS 5EHFERWEY G RNAR
(Phenylalanine ) < UR 282 b 45 ) 5 PR AR P9 2 2 fi
Z [ (PAL, phenylalanine ammonia-lyase) . [A £ ik
AL (C4H, cinnamate 4-hydroxylase) .4-7F & Jit-
CoA % #2Jiff (4CL, 4-coumarate CoA ligase ) i1k [
A B 4-7 5LE CoA (4-coumaroyl-CoA) . 4-7F &1k
CoA TEH WA= W& B [H (EBGs, early biosynthesis
genes ) 71 /K -5 B (CHS, chalcone synthase) , 7%
SR S A4 Tl (CHI, chalcone isomerase) . i %t fiil-3-32
LAk (F3H, flavanone 3-hydroxylase ) 4L T 4= i
A (Dihydrokaempferol ) . & B FEEAESS
T 3'- P2 Lk (F3'H, flavonoid 3'-hydroxylase) 12
T 3, 5-F2 L (F3'S'H, flavonol 3'5"-hydroxylase ) [
HEAAE T 23 ) A 8 — S8R K2 1 ( Dihydroquercetin )
1 S M5 85 ( Dihydromyricetin) o &0 25 i % |
MR P TR R A AR R ) A A A ) B

LA (LBGs, late biosynthesis genes ) 5 ¥4 il i%-
4-i8 )5 il (DFR, dihydroflavonol 4-reductase) . £ 7
X 4 Wi (ANS, anthocyanidin synthase) F112 % [ifi
3-O- #ij % ¥ & &% % i (UFGT, UDP-flavonoid3-O-
glucosyltransferase) 1 Fl T & WA A 194G B AL (B %=
T (E 1) o BRILZ AN, 5350 gt 2 15 42 AL i (PPO,
polyphenol oxidase) .MATE i it —Ff — 2z iz
- \H(+)-ATP g F143 t H ik S-44 % il (GST, gluta-
thione S-transferase) [ 4 /> 4% ¥ It [H Transparent
Taste 10(1t10) . Transparent Taste 12(tt12) , Transpar-
ent Taste 13(tt13) 1 Transparent Taste 19(1t19) L}z
B R L4 R i (MT, methyltransferase ) ,O-H
JLHE L (OMT, O-methyltransferase) #1162 #%
41 (AT, anthocyanin transferase) th 2 5 £ H R 10
WA G, X SR T BAE AR T 2= B A L1z i A
e E B

PAL, C4H, 4CL
|4- Fr LA fECoA

AR

E1 #EEEMARKEZE

Fig.1 Pathway diagram of anthocyanin biosynthesis
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D@BE@ represent multiple regulatory pathways in which ERF and MYB act together when the transcription factor ERF mediates ethylene to regulate

anthocyanin synthesis. (: The pathway represents that ethylene accelerates the transcription of structural genes and anthocyanin accumulation by

activating the transcription of MYB transcription factors. At the same time, MYB transcription factors regulate ethylene production by activating the

transcription of ethylene response factor ERF, which further enhances the ethylene mediated anthocyanin accumulation.

@): The pathway represents that the interaction between ethylene response factor ERF and MYB transcription factor protein promotes anthocyanin

synthesis by upregulating the activity of structural genes related to anthocyanin synthesis. 3): The pathway represents that the ethylene responsive factor

ERF inhibits anthocyanin biosynthesis by inhibiting the expression of positive regulators of MYB anthocyanin synthesis. @: The pathway represents that

ethylene response factor ERF promotes/inhibits anthocyanin accumulation by activating MYB anthocyanin synthesis positive/negative regulation of

transcription factor transcription, promoting/inhibiting the expression of anthocyanin biosynthetic structural genes. ET: Ethylene; ETR: Ethylene receptor
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Fig.2 The transcription factor ERF participates in the way that ethylene regulates anthocyanin synthesis
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Fig.3 Mode of action of transcription factor ERF in the
regulation of anthocyanin synthesis
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