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Abstract: [Objective] To reveal the molecular basis of rice seed maturation at the protein level, and explore
the key proteins and metabolic pathways involved in regulating rice seed maturation. [Method] The
experiment used mature rice seeds at 30 days after pollination, and conducted mass spectrum identification using
4D label-free quantitative proteomics. Bioinformatics techniques were used to analyze the subcellular
localization, domains, GO annotations, and KEGG pathway annotations of the proteins. [Result] A total of
3 484 seed maturation proteins were identified, with most having a relative molecular mass between 10 000 and
100 000. They were mainly distributed in the cytoplasm, nucleus, chloroplasts, mitochondria, and plasma
membrane. The protein domain mainly involved the RNA recognition motifs of protein translation and the
protein kinase domains of protein phosphorylation modification. GO analysis showed that the proteins of mature

seeds were mainly involved in cellular and metabolic processes, mainly related to catalytic activity and binding
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functions, and were mostly distributed in cell, cellular component, organelle, and cytomembrane. KEGG

analysis revealed that proteins were mainly enriched in pathways such as ribosome, protein processing in

endoplasmic reticulum, oxidative phosphorylation, and glycolysis. It was speculated that protein translation,

processing, and energy metabolism were the main molecular events of rice seed maturation. Furthermore,

proteins related to abscisic acid (ABA) signaling and indoleacetic acid (IAA) metabolism were identified, and

transcription factors of the NAM, ATAF1/2 and CUC2 (NAC) family were also discovered. [ Conclusion] The

accumulation of storage substances and energy metabolism are typical characteristics of rice seed maturation,

and ABA and [AA signaling pathways are involved in the process of seed maturation.

Key words: Rice; Seed maturation; Metabolic pathway; Plant hormone
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Fig.1 Morphology of rice seeds at different development
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Fig. 8 KEGG pathway annotation
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Table 1 Proteins related to plant hormone and transcription factor in mature rice seeds
HH 4 SEipaN ey S RAE S 53K
Protein Protein description Gene Average intensity Classification
A2ZAH5 ABAZ1K ABA receptor OsRCARI0 415900 M1 ABA
Q7XQP4 22 5 BRI R A 1 P OsSAPK7 294850 Jli % ABA
Serine/threonine-protein kinase
A2YDM7 ABA 4K ABA receptor OsRCAR7 75716 TR ABA
QS8H3C8 TAA-Z LR /K fiE g OsILLS 296457 K FE Auxin
IAA-amino acid hydrolase
Q2QzU4 ERFEMHIEA OsARPI 278910 K FE Auxin
Auxin-repressed protein
Q84XG9 TAA-Z LR /K i G OsILL1 242487 K Auxin
IAA-amino acid hydrolase
QO1IX6 AR E AN S DAO 144843 K E Auxin
Dioxygenase for auxin oxidation
P27934 o—TER I Alpha-amylase OsAmy3E 813397 T8 % GA
B9EZ51 a—JER I Alpha-amylase OsAmy4A 604527 T8 % GA
Q8H484 S—IEK I Beta-amylase OsBmy7 204723 T8 % GA
QS8RUI4 NACH: %K T 050120938900 1154207 MR R T
NAC transcription factor Transcription factor
A2Y374 T NAC-A/BE: I 0s05g0373700 457820 ¥
NAC-A/B domain-containing protein Transcription factor
A2Y4P5 EHNACH IR M OsNAC24 362233 Fer N1
NAC domain-containing protein Transcription factor
Q6H8A9 ENACHE MR A OsNAC23 200103 g ¥
NAC domain-containing protein Transcription factor
A2WIP3 PINACL M E A OsNAC20 132343 SRR T

NAC domain-containing protein

Transcription factor
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