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RE AR K2R ARSIV N TS 208 B 10 BBk o R DR [ A T A H K A R AR RE T A
NI SE AR R A SUE S NG B AR A IR, SR 5 A SRR AT LS S AL A A BT B L
PR AN — ER R A XM ko Sl — WU TR B LS AR A SR 0 1 i N 5 AR BE T B/ IKREF L. BT,
REF1155 L 3% 0 PORK L izt A 4 452 475 Wil o7 K% A e 28 G A2 0% B e 3% R WIND L2 BEAR P P26 o SO B ZE [, ARt
REF LMK AS [FI R BE 32 i LAV E P A AR AR o 3R — A BN A R AR 460 iy S22 1) 23 T LA T T 1 4 il As
111 oA iV 0 B P 2R RE 0 AN B A R AR B 1 T 1) ISP S

X#8i1 REF1 (REGENERATION FACTOR1), fEH#¥i% Fik(Pep), &Fhh, MGmN, MGES, BLE, BERT, RER
BAE, THEMS (2024). N3 HEA—REFL/NE AU EYI N TE AR RS, Y2 59, 347-350.

2 Y M AR TR B e AE & A AR ) AR AR W i ae
TS E A EER . TIREDIE S22
Ja #B B 2% H ZUE B M A g ) (Birnbaum and
Alvarado, 2008; Sena and Birnbaum, 2010; Sugi-
moto et al., 2011, 2019; Pulianmackal et al., 2014;

Mathew and Prasad, 2021). 7&K 49t %,
T ) TG 238 I % 2 R T JkE £ I, R T B R ) 2 B4
i, WA SRR AR R T . 1 DR AT
BAEM SRR ZAM, RS, MY RRIE RS —
RYVEED S N, BLFE R (local) (RI3 1 Ab)F1 R4t
P (systemic) (BIzt 25175 111 4k P REL 4 4H 23 975 10 s I8
WA (AR K AR 2) DL A A i g AR 5 TR
(Liao and Wang, 2023). VAR EH, REGHR
(systemin) /E 4 M AE 4 o 43 B8 H 1 P9 R /N KA 5 43
T, OB TSR 2 G0 B A B HR R
YEF](Pearce et al., 1991). #R1M, 3| & A RN = E5
P 5 5 14k 2% AR T — B2 R 2 5 00 R 2 ik o
Science i & T 20055 & A7 ) 125 H KA} 27 [ @ o,
CRAT AR AT AR A O e L (1) 25 B A )
@l 2 —(Kennedy and Norman, 2005; Davenport,

Wi ke H 91: 2024-05-06; #2532 H iH: 2024-05-13

2005).

&IE, Yang%(2024)fkiE T 1AM A EY) 5 545
1 N 5 F2E B 1 1) /NIKREFL (REGENERATION
FACTOR1). 53R, REF1H: 4l i 2R 1 52 K
PORK1 (PEPR1/2 ORTHOLOG RECEPTOR-LIKE
KINASEL)R 7], 32 10 0 A8 7 437 477 Wi )87 A 4 i 2 2
e 5% K FWIND1 (WOUND INDUCED DE-
DIFFERENTIATION 1)f)3Rik, M2 2ty i A .
A NI E K, AN INREFL/NE T LA [F R B 3
2 75 K 5. (Glycine max). K (Zea mays)fll /N
(Triticum aestivum) %5 & /E ¥ (1) 7§ 242 &%, £
REFL/NKEA R4 (78 2E S H A 8

IZHIE AT S X Ry E AN ZR G 404 5 5 B A
FLR )RR BT IR L, %08 B RSB
A 2 7 () BN 5 A2 308 4 S 2 PR o 2 ik (R R A A spr9 . 1
LA R, HE T Spro g AR i Hh i 1 I DN g 5 7
#ii (Solanum lycopersicum) /1 Pep K jif& ¥ — %
SIPepHJiiT#4APRP (PROPEP). PRP 5=\ Y1l
7+ (Arabidopsis thaliana)'PROPEP6 35 5% &
T, X ET AR (AT AE N & R 2 R A B (type 1
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metacaspase) I T, 4 g 2342 LR 11
/Iik(Zhang et al., 2022). i [K] i R A 9 AR A - 7 43
Pr&y], PRPRAZ G TR A @A LN
HAEMEE S, it RIEPRPI & R m HA R f. X
e 2E AR IR, PRPX T 75 i 7 AL Ae 1A H ZE 5,
Yang&5(2024) ¥ Hodn 4 Jy ALK 7 REFL. AR 2,
AR BRAAR M it ITREF LN Bk AN BE [7] #hspro i) F A
ShBERAY, T ELI DA R ARy 2 52 it 1Y) P A R
715
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F K B4 S AR, REFLLLPORKLM A 77 703
THMAPK/E 538 # . #54 REF1-PORK1/E 5 38 i fin fa]
SR A B AE 2 WIND LR 3 S5 A 4 v i P LR <3 1R 45
e B[R, o Rk T i A R T A AR
fitH 4 (Iwase et al., 2011, 2017). 7E & #i T SIWIND1
(Solanum lycopersicum WIND1)Z8 4z i f% H: /4= g
715245, = BISIWIND LT 7 7 1f 5 A g /1A 200

Hk(Yang et al., 2024). B2, Yang5#(2024) K& I
REF1-PORKL1{E 5 i % At #% % SIWIND1 [1) K 15,
% 2 SIWIND1tH AEfE HEREFLRI#4 5%, X P #2 i 2X
TR AAN IE St ] % (K1), #E— 2 ORT BfE S, A
MR SR P2

ORI, AMEREFL/N K AV B8 0% (2 3 %
HHI A, IR REAS [FIFE P M B i — S AR (0 26 R i
R o ST AN [ b o B A e A, AN HEREF L/ i
RETE R 5 b 3R 51945, W T K M A R & 50, Af
Fem2-91%; X T/NEMmAMIM22, AR 4-81F; Xf
TEAHFBL04, AIEEA-61%. Al I, REF1/
TER T Re AW IEE, nTigm B i, X HER 1
2R EMIIO B A LR, N BT R
N FH T 5

Zx b, 1% I IE [ I8 A 22 0 1k 2R 26 RGBS
5 W I A i 8 P 2 it SRR T AR, IR 41 IE S
TRIA B ST WL I REAT, B 40 R B A R R B
MW, BEEN, AMUAE @B RSG5 S5
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FHAEARSRHE R

Bl EHREF1-PORK1-SIWINDIA S (45145 i B K FA 1 [ A 4%
REF1 (SRR m)EA—NRMES W R MALUE S, B {EEREFL™ 4, REFLIET 541K 2 APORK1% &, JH3)
SIWINDLE A8 1Z . BB S A4, SIWINDLIE v iR HIREFLRTAZ N PRPE I+ LHIVWRES FF, LG HEIE, M

MHCKREFL{E S .

Figure 1 An REF1-PORK1-SIWIND1 directed positive feedback loop for wounding response and regeneration in tomato

REF1 (green dots) is a local wounding signal that regulates tissue repair and regeneration in tomato. Injury triggers the produc-
tion of REF1, which binds to PORKL1 on the cell surface and subsequently initiates SIWIND1-regulated regeneration pathway. In
addition to orchestrating the cellular reprogramming for regeneration, SIWIND1 can also bind the VWRE motif on the promoter of
PRP to activate its expression, thereby amplifying the REF1 signaling for regeneration.
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From Wound to Rebirth: How does REF1 Peptide Activate
Intrinsic Regenerative Potential of Plants?

Ren-Yu Liao" %3, Jia-Wei Wang"* ¥

'CAS Center for Excellence in Molecular Plant Sciences, Shanghai 200032, China; *University of Chinese Academy
of Sciences, Beijing 101408, China; >New Cornerstone Science Laboratory, Shanghai 200032, China

Abstract Living organisms are often exposed to a wide range of biotic and abiotic stresses that cause severe wounding,
leading to partial or complete organ loss. Being sessile, plants have evolved powerful regenerative capabilities to adapt to
the environment. Wounding is a prerequisite for plant regeneration, the local wound signals that trigger regenerative
responses remained unknown for centuries. A recent study has identified a small peptide, REF1, that regulates local
wound responses and regeneration capabilities in plants. The study found that REF1 and its receptor PORK1 can pro-
mote plant regeneration by activating WIND1, a master regulator of wound-induced cellular reprogramming in
plants. Crucially, exogenous application of the REF1 peptide can improve the regeneration efficiency of several crops to
varying degrees. This discovery not only provides a new perspective on the molecular mechanisms of plant injury res-
ponses and regene- ration, but also offers potential application strategies for enhancing the regenerative capacity and
transformation efficiency of crops.

Key words REGENERATION FACTOR1 (REF1), plant elicitor peptide (Pep), tomato, wound responses, wound signal,
regeneration, regeneration factor, systemin
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