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Maintaining metabolic homeostasis is critical for plant growth, development and interaction with the environment. To identify major biochemical processes and pathways that connect with leucine and glucosinolate biosynthesis, we explored the proteome and metabolome changes in response to gene-dosage dependent perturbation of isopropylmalate dehydrogenases (IPMDHs) in Arabidopsis. By implementing quantitative proteomics with complementary GC-MS and LC-MS based metabolomics, we observed that gradual ablation of the oxidative decarboxylation step in leucine biosynthesis was associated with reduced photosynthesis and protein translation, increased protein and nucleic acid turnover, as well as altered cellular oxidative stress responses, leading to a complex and comprehensive rearrangement of central metabolism. Importantly, we discovered the molecular connection between leucine metabolism and jasmonate acid biosynthesis, which had not been reported before. In addition, coordinated induction of proteins involved in the branched-chain amino acid biosynthesis was noted. In summary, the synchronized up-regulation of upstream and downstream biosynthetic genes, as well as the concomitant repression of catabolic pathways suggests delicate regulatory mechanisms.
