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Elucidation of the fatty acid regulatory network for different

coconut varieties by integrating transcriptome and metabolome

DENG Yuan, LAIJun, MAO Mengdi, ZHANG Yueran,
LI Chun, YANG Jun, WANG Shouchuang, LUO lJie

(College of Tropical Crops/ Hainan Key Laboratory of Sustainable Utilization of Tropical Biological Resources,
Hainan University, Haikou, Hainan 570228, China)

Abstract: Coconut (Cocos nucifera L.), as an important oil crop, is one of the sources of high-quality vegetable
oil in the world. In order to explore the differences of lipid species and their contents in different types of
coconuts, non-targeted metabolomics method was used to analyze the metabolites in coconut meat tissue of tall
and dwarf coconuts in Hainan. A total of 12 579 metabolic signals were detected, among which 564 metabolites
were identified, including fatty acids, amino acids, and flavonoids, etc. Quantitative analysis showed that the
lipid content of tall coconut was generally higher than that of dwarf coconut, and that the lipid content of green
dwarf coconut was the lowest. Glycerolipids, sphingolipids and fatty acylides were the main differentiating
substances in different types of coconuts. Transcriptome data showed that the differential genes in three types
of coconuts were mainly involved in fatty acid metabolism, a-linolenic acid metabolism, lignin metabolism and
phenylpropane metabolism. The differential genes were divided into 20 modules based on expression patterns,
among which "Melightyellow" module was highly correlated with differential accumulation of fatty acids.
Analysis of the cis-elements in the promoter regions of lipid pathway structural genes in the module showed
that there were multiple MYB family transcription factors binding sites and a large number of hormone signal
response elements. These results suggested that MYB transcription factors may play an important role in the
regulation of lipid synthesis, and that hormones may be involved in the regulation of lipid synthesis as signaling
molecules. In this study, the molecular mechanism of lipid differences in meat tissues of different coconut
varieties was analyzed through a combination strategy, and a synthetic regulatory network of transcription
factors-structural genes-metabolites was further constructed. This study not only provided resources for the
subsequent analysis of the molecular mechanism of lipid synthesis regulation, but also provided a basis for the

breeding of high-fat coconut varieties.
Keywords: coconut; metabolome; transcriptome; WGCNA; lipid
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