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Research Progress on the Regulation of Leaf Margin Serration

Development in Plants
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Abstract: Leaves are important vegetative organs in plants, and the leaf margin serration (lobe) has many
advantages in production practice. Disclosing the regulation of leaf margin serration has important guiding
significance for plant breeding. This article reviews the regulation mechanism of leaf margin serration formation.
Several factors such as plant hormones, gene expression, and miRNAs, are involved with roles in shaping leaf

margins. Auxin unbalanced accumulation at the leaf margin can promote serration. Auxin-dependent cytokinins
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(CK) accumulation at leaf margin might result in the leaf shape complexity, while gibberellin (GA) negatively
regulates leaf shape complexity. This review further summarizes three main pathways of plant hormones and genes
involved in leaf margin serration formation: TCP-CUC-PIN1-Auxin, KNOX-GA/CK, LMI1-CK. The MiR164,
miR319, polycomb group (PcG) epigenetic modification and alpha-1,2-glucosyltransferase are known to be
involved in leaf margin serration formation. The ambient temperature and light intensity regulate the leaf margin
development through the KNOX-GA pathway. For instance, high temperature and low light intensity might
decrease the complexity of leaf shape. The different genetic mechanisms on the regulation of leaf margin serration
in plants are revealed. The genes that modulate or associate with the leaf margin serration are often reported in cash
crops. In addition to fruit quality and resistance, ornamental character is one task with significant interest in future
breeding of fruit trees.

Key words: leaf development; leaf margin serration; plant hormones; regulation mechanism; genetic mechanism
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B Auxin 7E W 2 9518 P 4> A, 3R B PINTTE {/ 55 5 58 MG 08 6 R FEAE B U8 . XURE T B R
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Fig.2 Leaf margin morphological development regulation network
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JGIF IR, T 20°CA 25 CIP AR . AR E . B FRIEFLFRAE T 25°C R Rk T 2 AR )
M ARE RS T GA S BN A RN KA ER T 20C 44, SME GA MHEFL T R4 EOL, KA
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BRI R 3 45 £ B B : TCP-CUC-PIN1-Auxin. KNOX-GA/CK. LMI1-like(RCO)-CK. miR164.
miR319. PcG FME AL B MM o-1,2 WERFER BN S 5 GRRTE . DFFR IS N 7R A s
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AR VAR SCHE RUR A ARBLRE I . SHIARH IR MRS AU, SR I R ML T b o AR G R
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Table 1 Genetic mechanism of plant controlling leaf margin serrated traits based on literature analysis
Yt IACTEAR vag1=alil] puti=szit] 13k 5 ] S Drag [ A 44 e LR 27 3k
Species Hybrid population Segregation ratio Genetic Candidate gene Descriptions Gene name Genetic diversity References
types
IrR Z4mFLLxHE i LSL F»~3:1; BCi=l:1 TrEa i BjuA040054 HD-Zip I BiRCO — [6]
Mustard PEIE A
(B. junket)
WA #1411 Zhongshuang 9 F~1:2:1 AoE4 BnLLAIO HD-Zip 1 BnLMII JAENT X 3502624 bp A B Afi A [75]
Rapeseed (Z9) x%4Tongling ; BCiF=1:2:1 PR A
(B. napus) huaye (HY)
HOE RS [E]1H-Zheyou 50x M- BCi=1:2:1; Fi=l:l A4 E Bra009510[F¥E A HD-Zip 1 LOBED-LEAF 1 — [76]
Rapeseed Yuye 87 PR A (BnLLI)
(B. napus)
HWE A [541H-2205(P1)x 24 F2=3:1; A PESE BnHB2205 (%), HD-Zip 1 — NI % [79]
Rapeseed 1423(P2) BC/Pi=1:1; BnHB1423 C(J#M)
(B. napus) BCiP>~1:0
SPAH PR IHFFO8 195 - F~1:2: 1; BCi=1:1 R4 Bo9g184610 alpha-1,2-glucosyltransferase ~ BoFL (BoALGI10) 3/NSNP# 57 [62]
Ornamental S0835 PR A
kale
(B. oleracea)
SPAH ZiF18Q2513(P)xER  Fa=3:1; RS BoLl-1 (Bo9g181710)  HD-Zip I BoLMIla JEEN T XK 1737 bpiksk, 92bpih N, 1 [78]
Ornamental 18Q2515(P,) BC/P1=1:1; /NSNPE 7
kale BCiP>~1:0

(B. oleracea)
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Table 1 Genetic mechanism of plant controlling leaf margin serrated traits based on literature analysis

YFp FACHEAE Vagaa| il sit] 13 R E-Yesprif R i 44 budie =t 22 R

Species Hybrid population Segregation ratio Genetic Candidate gene Descriptions Gene name Genetic diversity References
types

FIZ% Chinese  Z4M13XS199H x4 Fo-11=1:2:1 ANFE 4 Bra009510 HD-Zip 1 BrcLL1 B AR DL, - fp k24N L, [73,74]

cabbage 2 13XS198B PHEHER BreLL1-aMBrLLI-b, BrLLI-bW&TH

(B. rapa) 245 bpift
7HJK ‘Lingxiw’Fa:3 H 3 R Fai=3:1 BT ORF22 (Cla018360) HD-Zip 1 CILLI InDel//£LZ motif 24 bp#k 2k [83]
Watermelon H

(C. lanatus)

# T Melon B R Y8 HARZI  Fo=3:1; BCi=1:1 B 3 MELO3C010784 ANT palmately lobed leaf — [84]
(C. melo) BM7; [l Jiashix ZAR (plh)
ZIBM7;
il 3t A IEH HFNC11-2100% 5% Fi=1:2:1 ek Gorai.002G244000 HD-Zip 1 Late Meristem InDel/Z5341 2.8 bpfi [85, 86]
Upland cotton  HIIFNC05AZ21 3 Identityl-D1b
(G. hirsutum (GhLMII-D1b)
L)
BB Lettuce  FIMPI491070x% F=3:1 CRTAG S LG3316063 HD-Zip 1 Lslobed SNP/—AMgdE (G/T) %57 [82]
(L. sativa) PI536760
4. [ Sulux - AL127 Fi=1:2:1 e Vradi03g04470 A20/AN1 lobed leaflflet margins ~— — [87]
Mungbean 3 (LMAD
(V. radiata)

B R B MIEE R — means no relevant information in the literature
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