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Abstract

Rare earth elements are known to alleviate heavy metal stress. However, the potential mechanisms of alleviation remain unclear.
This study compared the effects of La(NO3)3 and La(NO3)3-amino acid chelates (La(III)-AA) on growth, oxidative stress,
ultrastructure, bioaccumulation and gene expression in rice. Results demonstrated that 20 mg/L La(III)-AA can effectively
ameliorate CuSO4 (50 mg/L) stress in rice by reducing oxidative stress and increasing chlorophyll content, thus promoting
growth. ICP and TEM revealed an antagonistic effect between La(III) and Cu(II). Exogenous La(III)-AA decreased Cu(II)
content in rice leaves, stems and roots by 55.56%, 59.46% and 26.29%, and ameliorated Cu(Il) damage by maintaining the
ultrastructure of mesophyll cells. RNA sequencing identified 7020 differentially expressed genes, and 8 were validated by qRT-
PCR. Indole-3-acetic acid (IAA) concentration was detected by HPLC. Correlation analysis between OsGH3.4-IAA-Expansin
revealed that TAA content is negatively correlated with OsGH3.4 (r=-0.82, P <0.05), and positively correlated with Expansin
(r = 0.78, P <0.05). It’s assumed that La(III)-induced OsGH3.4 could inhibit IAA-dependent Expansin expression, thereby
conferring resistance to Cu stress. This work provides novel insights into the molecular basis underlying La-induced Cu tolerance

in rice.
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Case-vs-Control(Total): KEGG Enrichment top 20

05204075: Plant hormone signal transduction [ ]
05a01200; Carbon metabolism { ()
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05a00804: Diterpenoid biosynthesis [ ]
05a00903: Limonene and pinene degradation .
05a00710: Garbon fixation in photosynthetic organisms [ ]
05200630: Glyoxylats and dicarboxylate metabolism ®
©5a00592: alpha-Linolenic acid metabolism [ ]
05a00520: Amino sugar and nucleotide sugar metabolism | @
5a00500: Starch and sucrose metabolism ®
05a00480: Gyanoamino acid metabolism
08a00360: Phenylalanine metabolism @
05a00250; Alanine, aspartate and glutamate metabolism
05a00073: Cutin, suberine and wax biosynthesis °
03a00071: Fatty acid degradation ]
08a00062: Fatty acid elongation .
03a00052: Galactose metabolism
05a00010: Glycolysis / Gluconeagenesis ®
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