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Analysis of Aging Regulation of Larix gmelinii Needle Based on Combined Proteome and
Metabolome Analysis techniques

SHAN Jinyuan,ZHANG Xuting, WANG Ruigang, LI Guojing”
(College of Life Sciences, Inner Mongolia Agricultural University, Inner Mongolia Key Laboratory of Plant Adversity
Adaption and Genetic Improvment in Cold and Arid Regions ,Hohhot 010011, China)

Abstract: Larix gmelinii, as a typical coniferous and deciduous tree, is an important tree species in the Greater Khingan Range re-
gion, providing both economic and ecological benefits. The aging of its needles plays a crucial role in its growth and development
process. Therefore, deciphering the molecular mechanism of needle aging can provide reference data for the study of winter dorman-
cy mechanism of deciduous trees, and has guiding significance for screening and cultivating excellent germplasm of L. gmelinii.
This study employed a combination of proteomics and metabolomics analysis to explore the molecular mechanisms underlying the two
different aging phenotypes, i. e. , yellow (early senescence type) and green (late senescence type) needles of L. gmelinii in au-
tumn. Totally 784 types of DEPs and 578 types of DAMs were identified. Bioinformatics analysis revealed that DEPs in the early se-
nescence genotype were significantly enriched in pathways such as photosynthesis, aminoacyl-tRNA biosynthesis, and arginine bio-
synthesis; DAMs were mainly enriched in metabolic pathways, ABC transporters, amino acid biosynthesis, aminoacyl-tRNA biosyn-
thesis, and flavonoid biosynthesis pathways. The joint analysis clarified the association between proteins and metabolites, and en-
riched them together in the aminoacyl-tRNA biosynthesis pathway. Compared to the needles in the late senescence type, Pro, Tyr,
Met and other metabolites in DAMs showed an upregulation trend, while Asp, Glu, Phe and other metabolites showed a downregula-
tion trend in the early senescence type. Only TyrRS showed an increase in DEPs. These results were basically consistent with that of
acetylation analysis. The above results provided a new perspective and theoretical basis for in-depth analysis of the molecular mecha-
nisms behind leaf aging and seasonal growth of trees.
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Table 1 The main instruments used in this study
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Table 2 Software and websites used in this research
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Fig. 2 Physiological indices of needles of two genotypes in L. gmelinii with different aging processes
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