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Abstract: Objective The explore key genes involved in the biosynthesis of key flavonoids in Citrus medica through integrated
transcriptomic and metabolomic analysis, and to provide a basis for further investigating the regulatory mechanism of flavonoid
biosynthesis in fingered citron. Methods The transcriptome was sequenced by Illumina HiSeqTM 4 000 high-throughput sequencing
platform for the fruit tissues at different developmental stages, and the flavonoids were characterized by LC-MS/MS technology. The
key genes for biosynthesis of flavonoids were fully explored through KEGG database and association analysis. Results A total of 21
differentially expressed flavonoids and 25 differentially expressed genes were obtained by metabolomics and transcriptomic analysis,
and there were significant differences in metabolites and key genes in the three periods. In the biosynthesis pathway of the flavonoids,
the contents of nerogenin-7-O-glucoside, eriocitrin, naringin, meringin, hesperidin-3-O-glucoside gradually decreased with the

development of fruit, while the contents of apigenin-5-O-glucoside and luteinin-4-O-glucoside gradually increased with the
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development of fruit. Key enzyme genes such as phenylalanine ammonialyase (P4AL), 4-coumarate coenzyme A ligase (4CL), chalcone
synthase (CHS), chalcone isomerase (CHI), flavanone 3-hydroxylase (F3H), flavonoid 3’-hydroxylase (F3 'H), flavone synthase (FNS),
anthocyanidin synthase (ANS), and UDP-glycosyltransferases (UGTs) were successfully identified in the metabolic pathway of the
flavonoids. PAL, 4CL, CHS, F3H, FNS negatively regulate downstream metabolites, which CHI and UGTs positively regulate

downstream metabolites, all of which are significantly correlated with downstream metabolites. Conclusion The differential

expression patterns of flavonoid metabolites and related genes in different developmental stages were revealed, which laid a theoretical

foundation for elucidating the regulation mechanism of flavonoid biosynthesis in Citrus medica 'Fingered'.

Key words: Citrus medica L. var. sarco-dactylis Swingle; transcriptome; metabolome; flavonoid; key genes; eriocitrin; naringin;

narirutin; hesperetin-3'-O-glucoside; apigenin-5-O-glucoside; luteolin-4-O-glucoside
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Table 1 Primer sequence
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Table 2 Identification of flavonoid metabolites of bergamot
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A-principal component analysis of differentially accumulated metabolites; B-Venn diagram of differential metabolites at different developmental stages; C-heatmap analysis

of relative contents of differential metabolites; D-up- and down-regulation characteristics of flavonoid metabolites in different groups.
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Fig. 2 Differential metabolites analysis
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Fig.3 Heatmap of differential metabolites in flavonoid
synthesis pathway
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YG and G; D-volcano map of differentially expressed genes between Y and G; E- number of differentially expressed genes identified in each group.
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Fig. 5 KEGG enrichment map of differential genes in C. medica at different developmental stages
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Colored lines represent the different branches of flavonoid synthesis; the expression of related differential genes in different developmental stages was
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Fig. 6 Regulatory networks of differentially expressed genes in biosynthesis pathways of flavonoid
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Fig. 8 Correlation heatmap analysis of relative contents of flavonoids and structural genes
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Fig. 9 qRT-PCR validation of gene expression level in transcriptome
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