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Metabolite profiling and transcriptome analyses reveal novel regulatory
mechanisms of melatonin biosynthesis in hickory

Abstract: [Objective] To analyze the synthesis pathway of melatonin in hickory and explore the regulatory
mechanisms. [ Method] The seed kernel of three different developmental periods of hickory was used for
transcriptome and metabolome determination. The melatonin synthesis pathway was determined by bioinformatics
analysis. The function of candidate genes were verified by evolutionary tree, protein homology alignment, and
tobacco subcellular localization experiments. The transcription factors regulating melatonin synthesis were mined
by correlation analysis and the dual-luciferase system as well as the yeast one-hybrid system was using for
functional validation.[ Result ] The metabolome indicated the presence of melatonin and its intermediates in hickory:
L-tryptophan, L-tryptamine, 5-hydroxytryptophan, serotonin, N-acetylserotonin and melatonin; Melatonin synthesis

genes were selected from the transcriptome, CcTDCI, CcASMTI, CcCOMTI, CcSNATI and CcT5H1 were finally
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identified as candidate functional genes, the subcellular localization showed that CcTDC1, CcASMT1, CcCOMT1
were localized to the cytoplasm and nucleus, CcSNAT1 was localized to the chloroplasts, CcTSH1 was localized to
the ER; Co-expression analysis of all transcription factors with melatonin synthesis genes found that most
transcription factors were hormone-responsive factors; The results of the dual-luciferase assay showed that CcEIN3
can regulate the expression of CcTDC1, CcAZF2 can regulate CcASMTI expression, yeast one-hybrid experiments
further verify that CcEIN3 and CcAZF2 can bind to the promoter of CcTDCI and CcASMTI respectively; Hormone
treatment of hickory revealed CcEIN3 and CcAZF2 respond to ethylene and ABA. [Conclusion] This study
identified the melatonin synthesis pathway in hickory, a new molecular mechanism was discovered that plant
hormones can regulate melatonin synthesis, and verify that the ethylene response factor CcEIN3 and the ABA
response factor CcAZF2 can regulate the expression of melatonin synthesis genes CcTDCI and CcASMT1 to affect
the synthesis of melatonin, which enriched our understanding of the interaction between melatonin and other

phytohormones.
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