HBE B2 JINR A4 (AR Vol.23 No.2
2024 4 4 H Journal of Guangzhou University ( Natural Science Edition) Apr. 2024

XEHS:1671-4229(2024)02-0026-11

Ak GLV2 £ 580 570 Iy T A ek
', HEE, AL, RERE, 2 £, FhB"

(L P MR ARl EEBe, 1K 1M 5100065 2. MASHTARIET /N 528 KeIX, Il HE 610011
3. Mk AR, Il 22 730030)

W OE: AP, IR FEAEARARL T AR E L EIR P REERTHERAER, L P ,GLVs ¥
BRAGERA S BARR A MR LT L5 %R ARGE ML AR YR KRFITE, mZRERRZE AL A
WS ERE T HRFE, RBTRMSH GLVs N BRIK B Rk ey 418 Rk &, KI5 GLVs vt A
Fk L H A, CLV2 £k F E %, AR CRISPR-Cas9 A B % 8 H A, KB R IRA T gh2 R TARSF AT L AR BATT
DT, BRET, MR TEAER g2 R ERE ErHRILE TR KRB R AMALT A A RKGER, A8
RAr R LA ILR R, g2 ot K A 2 2 H BB A B ML R FF &R, AT RINA, DAk GLVs Rk £
BAE A Z RSB RGIs R0 Be R K AR H) ft . ABF R 8 £k B X 5K, KA RGls RAzm R AT+ H
Ak I B RGIs Rk A8k R EMREI gh2 £t BB AEA, #—F 89 qRT-PCR 547 %7, gh2 *t A
FARFEMARR BRI LRAL BTE gh2 PARTRETH— R E, i miE Rt A ST, HL,
AFFRAER GLV2 T 4e4k RGIs Ao )G B if4x A KT At M@ L 5 ,# miEdiEet A B S5 ER,
XEIE . MMk GLVs; RGls; 2% %; vt A B A

FESES: Q945.45 XERFRARAD: A

Peptide GLV2 is involved in regulating leaf morphogenesis in Arabidopsis
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Abstract; Peptide hormones play indispensable roles in regulating plant growth, development, and
environmental adaptation. GLVs peptide family has been demonstrated to participate in regulating va-
rious processes such as root meristem development, root gravitropism, lateral root initiation, and plant
immunity. However, it remains unclear whether members of GLVs family are also involved in regula-
ting the development of aerial parts of a plant. We examined the expression patterns of all 11 GLV
genes, and found that some members are expressed in leaves, with GLV2 showing more expression
than other GLVs. Using a CRISPR-Cas9 gene editing approach, we generated a glv2 mutant. Com-
pared to the wild type, glv2 exhibited curled and elongated leaf phenotypes. Detailed examinations via
histological sections and scanning electron microscopy analyses revealed that leaf curling in the glv2
mutant primarily resulted from the abnormal development of the spongy tissues. Existing researches
demonstrate that GLV family members act primarily as the ligands of the receptor kinase family,

RGIs. We also found that most RGI family members are expressed in leaves. A quintuple mutant of
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RGIs exhibited abnormal leaf curl phenotype similar to glv2. qRT-PCR analysis identified a number of

auxin-related genes which are up-regulated in glv2 leaves, suggesting the potential activation of auxin

signaling as a contributing factor to the altered leaf morphology in the glv2 mutant. In summary, our

results suggest that GLV2, likely perceived by RGls, modulates plant leaf mesophyll cell development

by regulating auxin signaling, thereby influencing leaf morphogenesis.
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Table 1  Primers used in the study
EILER F1WFHI(s" -3")
attB1 GGGGACAAGTTTGTACAAAAAAGCAGGCT
attB2 GGGGACCACTTTGTACAAGAAAGCT-

pGLV2-attB1-F

pGLV2-attB2-R

GLV2-DT1-BsF

GLV2-DT1-FO

GLV2-DT2-RO

GLV2-DT2-BsR

glv2-GT-F
glv2-GT-R
Cas9-GT-F
Cas9-GT-R
ACT2-qRT-F
ACT2-qRT-R
GH3.3-qRT-F
GH3.3-qRT-R
GH3.5-qRT-F
GH3.5-qRT-R
GH3. 6-qRT-F
GH3.6-qRT-R
YUC1-qRT-F
YUC1-qRT-R
YUC3-qRT-F
YUC3-qRT-R
YUC5-qRT-F
YUCS5-qRT-R
YUC7-qRT-F
YUC7-qRT-R
YUC8-qRT-F
YUC8-qRT-R
YUC9-qRT-F
YUC9-qRT-R
ARF2-qRT-F
ARF2-qRT-R
ARF3-qRT-F
ARF3-qRT-R
ARF4-qRT-F
ARF4-qRT-R

GGGT

"AAAAAGCAGGCTTCCAACTCTTGTCG-
GAAATTATAGGTG

*AGAAAGCTGGGTCTTTTG-
GAAGAGAGTTTTTTTTCTTTG
ATATATGGTCTCGATTG

* AAGCTTACGAGAAGTAGTAGTT

TG’ AAGCTTACGAGAAGTAGTAGTTT-
TAGAGCTAGAAATAGC

AAC* TATCCATCAATCCATCAAC
CAATCTCTTAGTCGACTCTAC
ATTATTGGTCTCGAAAC
*TATCCATCAATCCATCAACC
CTCGGGATATCTTTGGATCTCAGG
ACAAGTCTTTCCTCGTCGCA
CCGTGATCACCGACGAGTACAAG
TCATGTGGGCCAGAGCGAG
CGCTCTTTCTTTCCAAGCTCA
GCCTACCAACAACACTGGGA
TCCTCACAAGCTCTGGGACA
AAAAGCTGACGTCGGTCCAT
TAACGCCGACCAAGTCCAAA
CGTGTCGCCTGAGATACTCC
CAGTCTTCCAAAAGCACTCACTG
CTGTACCTGTAAAGCCCAGCA
AGCTGAAAAATGTCACCGGC
CACCTGAATCATGCCGGATCT
CCGAAGGCAGCGACATTTTC
CAGCAACGGCTAGACCTGAT
CCGTAGCAACGTCCCATCAT
TGAATCCAGCCGCGTAAAGT
ACACCGCAGGTAAAACTCCC
GACCTTTCCCGGACCAAACT
CGATGAGACCAGTGGCTTGT
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GGCGATGTGTTTGGGTCAAC
CTCGACCACAACGAATGGGA
GCGAGTTCGGAGGTTTCAATGAAA
TCTGTAAAGAGCAGCCTCAGGGTCC
CGCCTACTCAATAACCGATCATC
ACGGCCCACACCAAATGTT
CGCTTAAATCATTCCCGCAAT
ACTTGTTGGCTTGGTAAGCAAAG
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Fig.1 GLV2 is widely expressed in leaves
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..................... -95 bp *,
__________________
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Fig. 2 glv2 is a mutant with deletion in the second exon of GLV2
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Fig. 3 glv2 mutant showed a long and curly leaf phenotype
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Fig.4 Leaf curl phenotype of glv2 was mainly caused by abnormal development of spongy tissue cells
E:EH,A ~D 3 Col-0 15 gh2 3 Ji i Jr I THI B 5 THTF) 44 i L BE VLA I8 S E ~ H g Col-0 5 gh2 3 JRI M 2l i D) 4521 A
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FIk, T RGIT 1 RGI2 AE M JLE AR £k (K
5). M), RFRBUWEE T rgil ,2,3,4,5 B F
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