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Abstract

Melatonin is a derivative of tryptophan and it is widely found in plants. Plant melatonin is an evo-
lutionarily conserved molecule, involved in regulating multiple physiological processes including
flowering, photosynthesis, senescence, rooting, seed germination, vegetative growth, and res-
ponses to various abiotic and/or biotic stresses. The present review covers the latest advances on
the mechanistic roles of phytomelatonin and signaling transduction pathway. Meanwhile, we
propose the possible research direction of plant melatonin-mediated stress responses in future.
This will provide references for studying on molecular mechanism of plant melatonin mediated
abiotic and biotic stress responses.
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Figure 1. The multiple pathways of melatonin biosynthesis in plants
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2. ERBREEVENSEEYIENEHREEEER
2.1. BEREA—MRENFIRSEDNEDNSIEEYERE

VFZW AR, TEMN M AEY SRR A fE b, MY RN P IEAR B R SRR A SR, H)
REAE N R R S 3R AE Dy — PR GUE S 5 R R A 4 22 o JH 38 90250 [ 4] o EARIR L T P4 508 28 231 23,
b F A L R SNAT 13RS, HRAB AR MR I NA BURE R 6]. 52 AL, Lee Al Back [7]H#EH,
I RIB KR A RO IR OsSNATL $28 T/KRE AR A it . XS 3K, BB RENMES
Gy FAEREDN I I8 B p R B E o AT B IR S, LR N 7 AR K A PR SE(ROS) /T T
(RNS), T3 S50RE 40 P4 2B A5 [8] . HB B AT — Bl L A 7R B 05 A s B & A AE ) S5 AR AR
Vg ia 75 5 oK B A B 1K) ROS/RNS [9]. P2 WK, fEE &8 | il . NaHCO, i Sh 5 a2 14
HMIFAR R E W2 PR T A N ROS S &AM ZERIARZR[10] [11] [12] [13] T H, AMEHREZ AT
PLIE S AsA-GSH fii¥F. SOD. POD. CAT. APX %52 Fifisa b By v SAH SRR 3Rk, PR T34
BElba 7= A i 2 ROS AR 1, AN S s AE ) i otk [14] [15] [16] [17] [18]. X #EBHAME
HR R AR I Z P K TR N ROS I AR, BT iR RS, BT A AL
K, AR IR R sE B, AT HE AR A () Bl 3 Bk

22. BEREBRSEYOLSHE

KRB EBR TR NBUEATIS, IR RENE AR & PR SE a0 e A VR M AEH . fEERBE T,
At AR P 2R B A IR R B A DG AR, LR AR BB F 0 P4 PSIL AR S A4 A0 B S
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EIR I SRR AR [18] [25] [26]. AMEHRMNE /N R B Z ARk ANK32B [ 7L R EL, 1
AR 1 mM 4B AR08 A A Fe m ANK32B [FOEA 30K, (H2&SEARAHN, Pn Fl Fv/Fm N5
BA27]. Li S5[16]HF FE R, HMIFARSE 22 B0 A 208 m IR e N T R AL BE (1K 3 Rubisco &1, 48
MAZEN) ABA 2 AR Az34 RN A R & 2 FAR M, X I AR B R T REE . ABA K 772U
TEHED G, Ahammed S5[28])0F 90 o, JUERKR B R G B COMTL IR 1 i o 3 % 2 it
A BRI R R, X — B IR SE T RE R AR A — R R R B 5 P e AR R D A ik
[EEER &
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WFFC SR A AR SR R SR R M O BT MR W] DU 5 3 S 2 IR A LR . T PERE R AT R . ROBE
REWE . A 2R AR AR R [14]. ANVATE 7R (0 B 2 R 4 f- 200 R (4 3t 0 1 AN T 8 o A
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Figure 2. The signaling transduction mechanism of melatonin-regulated response to stress in plants
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3.2. HERSSHHRFENELEH

ABA 1N EZERINEE 52 5 REEM N 2 PP S22 . iR KRR A% ABA 5 51812 K1Y
TE AR ol e o AR 38 R RS S R I, ANJEAR B R 155 ABA 324K PYLS F PP2C 3R 1A[14]. Fu
L4010 TR I, RIEIE T, AT i 4R 2 2R e i P iR AR B A IR ABA S, AT AME
ABA Fl ABA & il 7 AL BRI R CAE VR AR BE 3K, IX SR BARIE T REAE N ABA ¥ LIS 5 S E
VIR 8 B (4170 AR5 24K (CKs)7EHR B R I i & h R L EMEH, RPN E CKs
R RIS S35 type B ARRs ik [42]. ok, WRBRBIFFHMBMENAEKRJAAL). HFE
R (GA). IKMIR(SA). KFFRJA) FZMETH)E Fi@eh R R R, EmiEEEmr Ak E 50
EPLPES]. SA Al ETH 552 5B R ESNAYMNE 7, HYUHITE T SO SE R PRI. PRS
Fl PDF1.2 FRiL[43]. HREERE GA4 MEERREEE R HRPHEY, FERELEST GA A RER
GA20xox A1 GA3ox FZik[44]. ABA 1 JA 435 S/KFEHE B R A LR ASMT Fik, Xt EkERE XA
AR Z R0 IE R PR [45] IEF R AR, MRE R DLIREEKEIN 7S TAA 55 AR R
Y PIER T ARARE(S0 uM)KEHE ZK 408 TAA (555 F I 14419 A1 14424 UL TAA H5is 3L K PINI
PIN3 1 PIN7 23, (600 pM)HE 2B 2 U] TAA F4& NS . 3E— P50 K I NO 1 %R BB 211
TIHESZ 5% 1AA & . FHisiE S S946]. L ERIREY, HAAREEE NS 5B K
YA S AEERE . SR, B8RS AR AR AR 8 B2 RHLEAT 75— 12408 .

3.3. HERERRKENERBXEBIEEMHENSEE VBN E

WREEZR 5 2 P S R A0 BCELAE X 28 PR P HE A R I R . B s L iR B, R FRKIE R S
WRKY. MYB. NAC Fl HSF “&4 3 K 7RI&, WA EDNERK K E KHERZ[14]. Bajwa [47]#k
T8, PRI S T 4R B R AR N S #4 S [K 7- CBF/DREBs FI R WK M N LK) COR15a VA B Hoth
R F AR I BER] CAMTAL ZATI0 1 ZATI2 Rik. F46, ZAT6 #E ) CBF 15 5% SR e R B R
AT R A AR e 25 Hh B BT SR B Y, RIOARIR e T AMJEAE SR A3 Bl | A¢ZAT6 1 AtCBFs
Ik, TdRIE AZAT6 ¥4 T HR R Z B RIPURIREE ), bR AZAT6 WSS 7R R 1EH[48].
P ZIEL I H] miR159-5p miR858 miR8029-3p 1 m0048-3p FRiIEIE M HIEHEYIFRED UM, XLk
miRNAs [{J#E5 K] CDPK. BHLH. WRKY. MYB 1 DREB Lifi#ik[49]. MKK4/5/7/9-MPK3/6 15 5 & 1%
TEAR B2 BOE ) B i R BEAEF[50]. B AR AT ORI, BB A B0 R A U
ASMT Bee 39N HSPs KIEME AL, BRIKRAEEMARS1]. BB R, H8 8 AP )
BUEF TN ATGs Rik, BRICE A MIFM[S2]. XEHF R, 1B E RGBS TE R KPR 3¢5 KT
FEREI R A 5 AR AR Y 8 B2

4. RE

EAT, HEAAC T AR B Ry AW 5 AE A Y e R I 7 CHUHR R &, SRt THa 2
TR AR R AT T, IR B GBORAL 146 B T ik — DA AR B K E R A B e S i R
SER o BT TR IR HE B 3R 324k CAND2/PMTR1 N EA 1 — PR TAR R R S 57 FBLE 1 H:Ah[53].
ik, EAEHTFTT, BERES RN SEMAEY SIEED MG S B2 e EA, BTkt
—IBTBOR R 3R 5 W15 5 A ELAE DR 2 2 — A B EE i Fe e

1) B Z RS B2 AR 2 #2245 6 CRISPR @b 2 pull down. e 3Liile
SR AR A B T IRA T — DR TR R R 2 ARME 5 KOG U R I R o, X sk
AT 7 8 B 2 TR AR AR A A QU IR 2 1 23 L
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