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Abstract: Jasmonic acid (JA) is a common plant hormone with regulatory effects on plant
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growth and development. The jasmonate ZIM-domain (JAZ) proteins (JAZs), as key regulators
in the JA signaling pathway, are involved in multiple biological processes such as anthocyanin
accumulation, flowering time modulation, and secondary metabolite synthesis in plants. JAZs
are essential components of many regulatory signaling networks. The JAZ genes, members of
the plant-specific TIFY family, have been identified in the genomes of a variety of horticultural
plants. Here, we summarized the research progress in the roles of JAZs in horticultural plants,
aiming to give insights into the further study of the biological functions and regulatory networks

of JAZ genes in plants.
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JAZ1 protein structure of Arabidopsis thaliana.
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F1 JAZs S5 FIERZEMEKELYE

Table 1 JAZs are involved in the regulation of growth and development in horticultural plants
Plants species JAZs Function Reference
Raphanus sativus L. BrrJAZ2/11/12/18/21/24  Formation of turnip tuberous root [23]
Prunus persica PpJAZ1/4/5 Fruit epicarp pigmentation [24]
PpJAZS5/7/10 Fruit development [24]
PpJAZ1 Self-pollination [25]
Fragaria x ananassa Duch. FaJAZ1/8/10 Fruit ripening [26]
FaJAZ1/8.1/9/10 Anthocyanin and proanthocyanidin synthesis [27-28]
Eriobotrya japonica EjJAZ1/3/6/7/8/10/12 Lignin biosynthesis [29]
Malus pumila Mill. MdJAZ Fruit ripening [30]
MdJAZ1/2/18 Accumulation of anthocyanin and proanthocyanidin [31-33]
MdJAZ2 Leaf senescence [34]
Solanum lycopersicum SIUAZ2 Flowering; anthocyanin synthesis; trichome formation;  [35-36]
axillary bud formation
SIJAZ10/11 Leaf senescence [37]
Hibiscus syriacus L. HsJAZs Anthocyanin synthesis [38]
Pyrus communisL. PcJAZ10 Branching formation [39]
Ficuscarica FcJAZs Fruit ripening [40]
Chrysanthemum morifolium CmJAZ1-like Petal size; flowering [41-42]
Rosa bourboniana RbJAZ1 Flowering [43]
Camellia sinensis CsJAZ1-1/CsJAZ2-2 Flavan-3-ol [44]
CsJAZ6 Catechin [45]
Vitisvinifera L. VVIAZ9 Resveratrol biosynthesis [46]
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eSO R 11N JAZ R, IR R 6 41
FA-VD); Hr, WIAZ2 FEk, B2
Fh BT TR 8 WA A JAZ 11 435, (e A A
KB NE FALAT JAZ 433, XA H o0 #
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nana Lour.)%: P02 fil el Ay, ik
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Figure 2 Phylogenetic analysis of JAZ proteins from different horticultural plants. Protein sequences of
JAZ were used for alignment by ClustalW, and the phylogenetic tree was developed by the method of
neighbor-joining tested with bootstrap 1 000 using MEGA 7. Ac: Actinidia rufa; Cb: Capsicum baccatum;
Cm: Chrysanthemum x morifolium; Cp: Carica papaya; Cs: Camellia sinensis; DI: Diospyros lotus; Ds:
Datura stramonium; Ej: Eriobotrya japonica; Fc: Ficus carica; Hl: Humulus lupulus; Md: Malus domestica;

Pp: Prunus persica; Rh: Rosa chinensis; Rv: Rhododendron vialii; Sl: Solanum lycopersicum; Vv: Vitis
vinifera; Zj: Ziziphus jujuba.
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Figure 3 A simplified model of JAZ protein mediated jasmonic acid signal transduction pathway. “—
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indicates inhibitory effect; JA: Jasmonic acid; JAZ: Jasmonate ZIM-domain; JA-Ile: Jasmonoyl-isoleucine;
TPL: TOPLESS; NINJA: Novel interactor of JAZ; SCF®!": Skp-Cullin-F-box“ORONATINE INSENSHIVEL
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Figure 4 A model of MATRB1-modulated biosynthesis of anthocyanin and proanthocyanidin in response to

JA in apple®?.
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JEREAK. [FIRF, ERF4 Y EAR 35 R4 (C—G)
KL ERF4 DG, JEiE— e ik R s
HEREY . Song AR ST TG AE R (Ficus carica)
RYR B ISR FCIAZ JER Rkt FIH
AN T) A K B BE B AR AR B BE SR BT RNA 4
BB F38 000, KRR FCIAZ2 Fil FCIAZS
Gh, KZE FCIAZ SER AR TCAE R B EE 3-5 BBt
BN AR B T R AR SR 4-5 BB B
E— 25 A TR R 3R A B A B4 B 3R
Hl, FCIAZ JEIH ] figidl i A O IR el B R
FER RS 5ARRINAE,; I, Bk
B FCIAZ JE K 547 5K B 1 R0 2R~ 2L 1 T il 422
AR, TSR LG . PR i R AT
REANASBRIEME, RHULERLER
)4 5 i BE VT BE 2 % G B © Garrido-Bigotes
SO A R, TE RLRE IR SR B MR G AR
FaJAZ1.FaJAZ8.1 fil FaMYC2 ik ¥ & N il
A, H B 2 50 4 A BER R 2] FaJAZ10,
X — R, JAZ FEPRFEAS A SR 2 A 2ot
B rERTT R AEZESS . W, JAZs 25
F Dl ZAE P 2 S A A DGO R AR R K
RISAEY) , T aw SO F A ) B S AR 32D
WAk, JAZ BEREKGES 5 R kT HERILE
PSAR5EE, KRN BAE S A 50 )2 18,
BLARJRPEHLSEA  E
4.5 FFiERtiE

TR — N ERNEY IR, ZHEAK
55 MM IR 2R L[R2, FE AR )i
A Ak B 4 e el 2 A e iR B, SIAZ2
f ik SRk Ay DU B AT AR R R, S T RESE A
SIAZ2 Z 5FFFEmT [ PR B ALHDE & S5 R IT
AHIE, Yu B0 T 54~ AP2 JE N Rk, &
i AP2a. AP2b Fil AP2e 7t SIJAZ2 it Ak
TR, EEH SJAZ2 T AP2 ik, H.
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AP2 & SJAZ2 HTETERE AL, A KI SIAZ2
A3 e 86 3 R A D T 4 e L Aok I 0
JAZ FE ) Jas G540 38002: JAZ 5 Ccoll #HEAEH
MY OCHE, I X R B AR Jas 25 JAZ
FE AT ik Rk C iz v T RR R T RE A
%o BN, A5+ 35Spro::JAZ14Jas (Jas-domain
deletion) AR R BL T B AL, 1 35Spro::JAZ1
FEAR IRt BLiZ R R 58 CmJAZL-like
FEH AL LY D) fE, Guan FUIRA T
35Spro::CmJAZ1-likeAJas i3 #iktk & ; AFTF
PRI, SRR BGAEAE F AR SR T ROAEZE BT
[ FEP AR, FEHH CmIAZA-like W] REXEZGAE AT
AEPHE TR A T MR ERT s FUL FE SRR 5
AP1INAETUAY, CmFUL J& CmFL2 i [R] AL,
£ CmIAZ1-likeAJas % 5 PR i v 25 R
A AP2 ZEH IR s’ I F TOES3 (target of eat
3)#1 TEM1 (tempranillo 1);& FT (flowering locus
TYRMHIEF . JeriFseRii™, JAZ1 eSS
TOE1 AHEAEH], MR TOE1 X} FT [y%% 55410
fil, e RIFIE. TR et 3Rk CmIAZL-like 23
5l CmTOE3 il CmTEMA (265K Fi, i
CmFTL3 (flowering locus T-like 3)i 3k 7K F-F¢
X, £ W CmIAZ1-like i i %% 5% /K - 5% Wi
CmTOE3 #1 CmTEM1, It4F, CmIAZ1-like it
FIAR R K AL SR i R i AR kA T
AR, X ] HE SR T B4 AL T AR E IR Y i R 2
— - Me-JA AbFE25 5% B3 (Rosa bourboniana)
FEAE, ALFRJS UAESRTE 24 h N TCiE 58 & FF K,
HZ 3B RbIAZL B % M, £
RbJAZ1 7] fE X BUEL I FF B LA o s /R )
HULAT UL, JAZ SR F 2 5 AP2 f4 5% N+
MEAERDIE B Z A e i = M 4%, BHfEAR
FVEYIH JAZ B8 A B/E I PLE e 22 5
M, JAZ 8 S5 0% i AR ) AL ] A
FERL S M 8 AT 5 e it — PR &K
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4.6 XEKBE

FIVE R TR AR 7= T, fE
g r=rE i . A anl . BRI ETY, R
e B2 Aol B B R AR LR,
AT 3 S — PP, T A ) U A A R v A A5 R
WREREGY, ERFEFBNEYREDZ T,
FURTER Y L 2, A7 e T anAtAm o7
AU Rk IR R S, KRR A
B S W s R N 4%, £ 2EA0 4 NACs
(NAM, ATAF1/2, CUC1/2)H1 MYB % 5 [H 1,
WAk, JAZ EAWS 5T ARG K. i
BB RM T 528 FE, R AKRES
RIS SRERE RN ; Me-JA AL FH % 2% fig A%
T 3 e AR SR SR B 2R A R g
s FESLE R, Zhang ZEPTAE H—Fh gAY
Bt ALY R FE T EjJPRX12 (peroxidase
12), HRKGARB R R G b iR 2
IEME; R, &8 T —FP JA {5 538 B
Hl % EjbHLH14, ZMHIHT5£4 EjJAZ
A (40 EjIAZ1/3/6/7/8/10/12) 4 H.AE I, 1
Me-JA FALERE 2806 EjPRX12 i i
EjHB1 (HD-ZIP transcription factor)fi¥)i&itt, i
P —Fh 8y EjbHLH14-EjHB1-EjPRX12 4t
R AR B A, AR i fin Tad &
it A 5 R PR AR DG R N A B TR AT
FVE . Zheng™ SR IT & B, 1 2 k45 (Camellia
sinensis) At K J5 AL BTN T 77, CsJAZ8 1 CsIAZ13
TEZE B B ] s CSIAZ6-7 7648 1 IRFET
Ik K 2% FiE; CsIAZ8 il CsIAZ12-13
TESR 2 URFE 75 I 5 spoKF B il 1 i 5 3R JA W]
RETEAS I Tt rh i F S 1. 7670 JA 1Y
TR, CsIAZ1-1 Fl CsJAZ2-2 5 CsMYC1 454,
M7 CsDFR-2, CsDFR-1, CsANR-3 } CsLAR
Y23k, DT85 A5 W rh B 408 - 3-BE Y AR W05 18
TE JATEAE R, CsJAZ1-1 Fl CsJAZ2-2 5 JA-Ile
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SERERY, FEOLA 1z ZILRREf,
MBI CsMYC2; ZJ5 CsMYC2 5 #ke-3-
AR G s AR T B e I SR D Y R Bh T2 A
PTG A Y - 3-FE AR A Y LR R AE
RS EATR AR R E B, A BT AT KU
e Zhang ZEWVLEL, AT DA S
A CsHSFAIlb (heat shock factors 1b)7#l
CsHSFA2, EA Tl B4%454 CSIAZ6 Ja sh+h
) HSE M=o, #Emi i CsIAZ6 HyFKik;
A, CsIAZ6 it 5 LA ZE AW A k1 A
TH AW CsEGL3 Ml CsTTG1 BHHEHAE, 4]
ILAZE, XEW CsIAZ6 BETEAR
TLAE 5 RS R R GE B, I 7E LR R R il
HER O TER . LAY T, JAF51%
S X R A AR P B A R DA T .
W, s AT microRNA AR H WIAZ9 %t
ik, AT 2 22 P B BN 0.2 mg/g
T 5 (dry weight, DW)3 /1 %] 2 mg/g DW1,
REAWTRER T JAZs 2 52 R B Y
A, (A AR IR HAD T IR ARG . i
— WY JAZs TEAEY) O AE AR Y 5 B 1Y)
YER, ¥4 BT M B R R R R & 2N
Pk A A R B AL, T 50 38 AH DG HE P A
s W 4%

5 REERE

RE JAZ B HFEAEY) Th s e 7E, (HHAj
X FLBE 5 ATy B A v TR A ) e K AR
o, EERZEY PR R AR . A, B
B JAZ T AW DR 78 K 2 b e Y fnAE
A e gy, e R E O R E AR
AR, WMXTIAZ EAHEEMYAEY, BT
B S5 MYB21. MYB24 250 E M H.
VERFSE, FEbd ZVEY ik R AT R .
ARUREA VT LI, e T TR fE v,

http://journals.im.ac.cn/cjben

JA G SR T HE T2 ih e 5L DADL .
LOX. COI1 & MYB #3¢H+ MYB108. MYB24
5, WRET R, 1B JA FEHS
ORI ITHE, JAZ AR S S
WEM TR, dmmwm L E N, Eid %
SEABAR T, ASUREU TR T i B 24
MR IAZ JH, Hrph JAz1 Fi
JAZ3 TEM T UIREEMEAR T AP RL B F L
¥4, HRTE IR SMIAZL i Rk L Al
PR, IFMERBIHAA KT R, B RAE
4 BB LS R JE Lk A IR B A K X
JAZ1, JAZ3 (IR RIF it — BT, IR
HRZET 5 MYB. NAC™®! ARF (auxin response
factor) & DELLAPYZEA T AR AT, M i i 1t AS [
WMERRCEARER , FREBRASAER
W)Y B M.
AR, JAZ EATER 2R
ZHREE T EEEEA G, UEOAE. B
A REWAEZA T H(E 5). b, JAZ E
FPEM g B i iR, SER
MdBT2 (BTB-domain protein)ii i B $#24F H 2
s MAJAZ2 (R0 Pk, NI JA A a it
W% [FE, MdBT2 & 53¢ 8 MJJAZL .
MdAJAZ3 . MAJAZ4 %5 JAZ &M EAERBY,
e i) e SR B A I R W, TAZ FERIAZ
It nsn, SJIAZ10 il SIAZIL IE [
P g, SIAZIL R IE R W 0 T
FRBICT, RAE X s R Bl JAZ B e B
R DD RESR AL T W0 TR, (H AR A T oAb 5 1
IR, JAZ R 2R B R 2T
RED . AL, JAZs r RRIF TR . IR K
H . MREE TS B A AR A R —
R, i, FRE24 JAZ e 2
FOBT AR FE R, Rl — S fETIRE, W
AT EE 7 1]
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MdJAZ negatively regulates
apple fruit ripening
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Figure 5 Multiple functions of JAZs in horticultural crops.

Wi 5 e K] 2 2 A 1 0 A5 TPV R i TR 4
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il A JAZ AT PE it T2 HLE . |
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