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Molecular Mechanism of AtSOS1 Regulating Salt Tolerance in Arabidopsis
Jialei Nie

Jiangsu Ocean University, Zhenjiang, Jiangsu, 212300

Abstract:To clarify the molecular mechanism by which the AtSOS1 gene regulates salt tolerance in Arabidopsis thaliana and provide core tar-
gets for salt-tolerant molecular breeding of crops, this study used wild-type Arabidopsis, AtSOS1-overexpressing and AtSOS1-knockout lines as
materials. After 7 days of stress treatment with 150 mmol/L NaCl, physiological index determination, transcriptome sequencing, qRT-PCR and
subcellular localization techniques were adopted to analyze the phenotype, ion homeostasis, antioxidant capacity and downstream gene expres-
sion characteristics of each line. The results showed that compared with the wild-type, the root length and fresh weight of the overexpressing
lines increased by 28.6% and 32.1%, respectively, the Na* content decreased by 41.3%, the K*/Na* ratio increased by 58.7%, the MDA content
decreased by 35.7%, and the activities of SOD and POD increased significantly. By contrast, the salt tolerance of the knockout lines decreased
sharply, accompanied by massive Na* accumulation and aggravated membrane damage. Transcriptome analysis identified 127 differentially
expressed genes, which were enriched in ion transport and oxidative stress pathways; the expression of AtNHX1 and AtCAT1 was positively
correlated with AtSOS1. Subcellular localization confirmed that AtSOS1 was localized on the plasma membrane. It is concluded that AtSOS1
positively regulates salt tolerance in Arabidopsis by mediating Na* efflux to maintain ion homeostasis and regulating antioxidant genes to allevi-
ate oxidative damage, providing theoretical support for salt-tolerant crop breeding.
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