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Abstract The STAY-GREEN (SGR) gene family is a key regulator of chlorophyll degradation and leaf
senescence in plants. This study, through systematic phylogenetic analysis, demonstrated that the SGR gene
family can be divided into two functionally divergent subfamilies, SGR and SGRL. The number of family members
varied among species, yet the protein structure was highly conserved. Functional studies revealed that SGR not
only played a central role in plant growth and development by regulating chlorophyll degradation but also
extensively participated in responses to abiotic and biotic stresses, often in a gene-specific manner. At the
molecular level, SGR gene served as a hub integrating multiple hormone signals, including abscisic acid,
ethylene, and jasmonic acid, and coordinated chlorophyll degradation and stress responses by modulating the
homeostasis of reactive oxygen species and phenylpropane metabolism pathways. This article reviewed the
complex regulatory network mediated by SGR gene, providing important theoretical foundations and research
directions for elucidating its molecular mechanisms and for targeted improvement of crop stress resistance and
agricultural product quality using gene-editing technologies.
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Fig.1 Chlorophyll degradation pathway (Illustrations were created using the BioRender software )
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Fig.2 Phylogenetic tree of SGR homologous genes in different species
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Table 1 List of SGR homologous genes from different species

Pyl N4 B ISHEH D
Species Gene name Accession number/Gene 1D
IKAE OsSGR NP_001063758
Oryza sativa OsSGRL NP_001054370
ZmSGR1 ACG27475
Tk
ZmSGR2 NP_001105771
Zea mays -
ZmSGRL NP_001130909
f=n:] SbSGR AAW82958
Sorghum bicolor SbSGRL XP 002448084
HE
MtSGR AEE002
Medicago sativa 185G 0020
]
s NISGR ABY19382
Nicotiana tabacum
Wi
. . PsSGR BAF76351
Pisum sativum
AtSGR1 At4g22920
ARIIT
Arabidopsis thaliana AISGR2 Atdgl1910
AtSGRL Atlg44000
SISGR1 Solyc08g080090.2.1
B SISGR2 Solyc12g056480.1.1
Solanum lycopersicum
SISGRL Solyc04g063240.2.1
GmSGR1 Glymallg02980.1
GmSGR2 Glyma01g42390.1
pNG)
Glycine max GmSGR3a Glymal7g14201.2
GmSGR3b Glymal7g14210.2
GmSGRL XP_003523416
BoSGRI1-C01/C03/C07 Bol014983/B0l010654/Bol042063
W
4 T _ BoSGR2-C03 Bol030516
Brassica oleracea var. capitata
BoSGRL-Scaffold000269 Bol006958
BnaSGR1a-A401 BnaA01g12570D
BnaSGR1b-A01 BnaA01g22870D
BnaSGRI1-A03/408 BnaA03g45630D/BnaA08g10510D
WS 9t
WM s BnaSGRI-Cnn BnaCnng29210D
B. napus
BnaSGRI1-C01/C07 BnaC01g14360D/BnaC07g37710D
BnaSGR2-403/C03 BnaA03g24900D/BnaC03g72930D
BnaSGRL-A10/CO6 BnaA10g08850D/BnaC06g00560D
BraSGRIla-A01 Bra013656
BraSGR1b-A401 Bra028385
o BraSGR1-403/408 Bra019346/Bra020829
B. rapa
BraSGR2-403 Bra000755
BraSGRL-Scaffold000123 Bra036938
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REA K, B RSP SGR 25403k, 4% CIm T 48 X 774 CRM L™ (E13) . Xie % & B, CRM 247
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Fig.3 Multiple sequence alignment of SGR homologous genes in different species (The amino acid sequences of SGR

proteins obtained from various species for phylogenetic tree construction were used for multiple sequence

alignment using MEGA11 and ESPript3.0 software)
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Fig.4 The molecular mechanism of SGR gene in plant stress response
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