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Changes of Metabolites in Dormancy Release and Germination of
Polygonatum cyrtonema Seeds

NIU Yuging', ZHU Yujing', ZHENG Meixia!, ZHU Yanming', CHEN Hong', HUANG Xiangui*",
SU Hailan!”

(1. Institute of Crop Sciences, Fujian Academy of Agricultural Sciences, Fujian Germplasm Resources Center, Fuzhou 350013, China; 2. Institute of Plant

Protection, Fujian Academy of Agricultural Sciences, Fuzhou 350012, China)

Abstract: The seeds of Polygonatum cyrtonema have a comprehensive dormancy, which seriously restricts its
production and industrial development. The seed dormancy was broken by using warm sand storage treatment,
and the changes in metabolomics, transcriptomics at six stages of dormancy release and germination were
analyzed. The results showed that amino acid metabolism and synthesis played a key role in the process of
dormancy release and germination of P. cyrtonema seeds. The correlation between five metabolites (L-threonine,
L-glutamic acid, indole, S-adenosylmethionine and choline) and ten differentially expressed genes in the amino
acid metabolism and synthesis related pathways was analyzed. Adenosine diphosphate, alanine-tryptophan,
coumarin 151, loniceroside, N-methylthreonine and sedoheptulose-7-phosphate were identified as important
characteristic molecules for the germination of P. cyrtonema seeds, and ten related genes were also identified. The
expression trends of some genes were verified by qPCR. The key metabolic pathways and gene regulatory
networks were revealed for the release of seed dormancy of P. cyrtonema from the levels of metabolite changes

and molecular mechanisms, which would provide a theoretical basis for further understanding the molecular
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mechanism of seed dormancy release and optimizing the germination conditions of P. cyrtonema seeds.

Key words: Polygonatum cyrtonema; Sand storage; Seed dormancy; Germination; Metabolomics; Transcriptomics

Z AT NG (Polygonatum cyrtonema) &K |14 F}
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Fig. 1 Germination process of Polygonatum cyrtonema seeds. TO-T5 is 0, 15, 25, 35, 40, and 45 days, respectively. The same below



558 HAH W AR 27

33 %

60 A e
W T Total
50+ m [ UP
T Down

ZE AR B

Differential metabolite numbers

0
T1vs TO

T2vs Tl T3 vs T2 T4 vs T3
Fe8:4H Comparison group

2 ZAEBR T IR IR IR 22 A B (A R R 7 (B)

T5vs T4

Fig. 2 Number (A) and cluster analysis (B) of differential metabolites in Polygonatum cyrtonema seeds during germination
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Fig. 3 Volcanic map of differential metabolites
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Fig. 4 KEGG enrichment analysis of differentially expressed metabolites. Ratio: Proportion of differential metabolites in the pathway. The same below
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