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Association Between Dormancy Release and Phenolic Metabolic Alteration
Induced by Low Temperature in Cardiocrinum giganteum Bulbs

CAI Zian', LI Rongchen!, ZHAO Zhiheng?, CHEN Yuzhen'*, LU Cunfu'”

(1. College of Biological Sciences and Biotechnology, Beijing Forestry University, National Engineering Research Center for Forest Tree Breeding and
Ecological Remediation, Beijing 100083, China; 2. Guangxi Zhuang Autonomous Region Forestry Research Institute, Guangxi Key Laboratory of

Characteristic Economic Forest, Nanning 530001, China)

Abstract: Cardiocrinum giganteum, a perennial bulbous plant of family Liliaceaeas, is an important medicinal
and food homologous plant. The bulbs have typical dormancy characteristics, and low temperature is a major
environmental factor to relieve dormancy of lily bulbs. In order to reveal the molecular mechanism of dormancy
dissolution of Lily bulbs, metabolome and transcriptome analysis were performed on bulbs treated at 4 C for 0,
30 and 60 days, respectively. The results showed that dormancy release of bud was related to the metabolism of
phenols, and the degradation of phenols was beneficial to the release of dormancy, among which PALs gene might
play a major role in this process. Meanwhile, members of transcription factor families such as bHLH, bZIP, MYB
and MADS were all significantly related with phenolic metabolites and involved in bulb dormancy release.
Co-expression analysis further confirmed that PAL, CAD and POD were important regulatory genes for phenolic
metabolism, MYB4, MYB114 and ICE1 were involved in the regulatory network of phenolic metabolism, and

ICE1 might be the key factor connecting temperature signals and phenolic metabolism. Therefore, the interaction
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of these transcription factors with phenols might play an important role in breaking dormancy of bulbs.

Key words: Low temperature; Phenols; Dormancy release; Metabolome; Transcriptome; Co-expression
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Fig. 1 Changes in morphology and physiology of Cardiocrinum giganteum bulbs during cold storage at 4 “C. Different letters upon column indicate significant

difference at 0.05 level.
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Fig. 2 Heat map of phenolic metabolites involved in dormancy release under

4 °C. CK: 0 day; A: 30 days; B: 60 days. The same below
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Table 1 Transcriptional factors (TFs) during dormancy release in Cardiocrinum giganteum

TFs S Total A-CK (up/down) B-CK (up/down) B-A (up/down)
AP2/ERF 53 26(9/17) 38(2/36) 28(3/25)
bHLH 18 6(4/2) 12(7/5) 7(3/4)
bZIP 9 3(172) 8(1/7) 5(1/4)
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Fig. 3 Heat map of metabolites and genes involved in phenolic metabolism-related pathways. Pink squares denote key metabolites, blue words indicate
differentially expressed genes. PAL: Phenylalanine ammonia lyase; 4CL: 4-Coumarate-CoA ligase; CCR: Cinnamoyl-CoA reductase; CAD: Cinnamyl-alcohol
dehydrogenase; POD: Peroxidase; CYP450: Cytochrome P450; HCT: Shikimate O-hydroxycinnamoyltransferase; CCoAOMT: Caffeoyl-CoA O-methyl-
transferase; FOH: Flavonoid 6-hydroxylase; TOGT1: Scopoletin glucosyltransferase; CHS: Chalcone synthase; CHI: Chalcone isomerase; FLS: Flavonol
synthase; DFR: Flavanone 4-reductase; UGT: Flavonol 3-O-glucosyltransferase; GUS: Beta-glucosidase.
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