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Analysis of the biosynthesis pathways of phenols in the leaves of
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Abstract: Analyze the changes in phenolic components and gene expression profiles of Tetrastigma
hemsleyanum leaves with supplemental blue light, and screen differentially expressed genes related to phenolic
metabolism, providing a basis for improving the quality of 7. hemsleyanum leaves. Using the leaves of
T. hemsleyanum under supplemental blue light and visible light as research materials, the content of phenolic
components such as neochlorogenic acid, chlorogenic acid, and 3-O-coumaroyl quinic acid was significantly
increased by supplemental blue light. A total of 102 949 unigenes were obtained from the transcriptome, including
14 564 differentially expressed unigenes. They can be divided into 52 subclasses by gene ontology (GO) function,
kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment analysis showed that these differentially
expressed unigenes were significantly enriched in phenolic metabolic pathways such as phenylpropane biosynthesis,
flavonoid biosynthesis and isoflavone biosynthesis. A total of 63 differentially expressed unigenes were identified
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in the pathways related to the biosynthesis of phenolic cpmponents, including 19 key enzymes such as

phenylalanine ammonia-lyase (PAL), cinnamyl-alcohol dehydrogenase (CAD), flavonol synthase (FLS), and so on.

This study greatly enriched the genetic data information of 7. hemsleyanum and laid a foundation for analyzing the

mechanism of blue light promoting the biosynthesis of phenols and molecular breeding of 7. hemsleyanum.
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biosynthesis of phenols
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Table 1 Content of phenolic acids in 7. hemsleyanum leaves. n =

6, x+5. P <0.05 vs white light

. White light Blue light
Chemical component 3 B
/mg-g /mg-g
Neochlorogenic acid 0.86+0.23 1.45+0.13"
Chlorogenic acid 7.13+0.54 10.88 +0.79°
Orientin 3.63+£0.93 5.38+£0.23"
Vitexin 2.98 £0.08 3.45£0.09
Vitexin-2-O-rhamnoside 2.73+0.11 3.40+0.12°
3-0-Coumaroyl quinic acid 1.05+0.15 2.65+0.41
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Table 2 RNA-seq data of samples

Sample No. Total r.eads Clean feads Q0%  Q30/%
/strip /strip
White light-1 26 554 347 25568 464 97.18 92.38
White light-2 30 746 675 29 588 801 96.27 90.53
White light-3 24 663 266 23 754 084 96.66 91.42
Blue light-1 26 228 267 24 965 094 96.50 91.33
Blue light-2 29 843 464 28 411 599 96.69 91.59
Blue light-3 29 608 714 28 728 138 95.87 92.06

SRR de novo #1255, 3K73 102 949 2 unigenes.
7E non-redundant protein sequence database- nucleotide
sequence database. universal protein. gene ontology
(GO). evolutionary genealogy of genes: non-supervised
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56 649 (55.03%). 36 356 (35.31%). 33 412 (32.45%)-
22 976 (22.32%)+20 599 (20.01%)-12 076 (11.73%).
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Figure 1 Bubble chart for Gene Ontology (GO) enrichment

analysis of different expression genes. A: Biological process; B:

Cellular component; C: Molecular function
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Figure 2 Bubble chart for Kyoto encyclopedia of genes and genomes (KEGG) enrichment analysis of different expression genes
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Figure 3 The biosynthesis pathways of phenols and key gene expression analysis. Differential gene expression of phenolic metabolic path-
way, pink: Up-regulated genes; green: Down-regulated genes; purple: Both up-regulated and down-regulated genes; W: White light; B: Blue
light. PAL: Phenylalanine ammonia-lyase; BGL: beta-Glucosidase; POD: Peroxidase; CAD: Cinnamyl-alcohol dehydrogenase; CCoAOMT:
Caffeoyl-CoA O-methyltransferase; CYP9843: Coumaroylquinate 3’-monooxygenase; CCR: Cinnamoyl-CoA reductase; COMT: Caffeic
acid 3-O-methyltransferase; CSE: Caffeoylshikimate esterase; F'6H1: Feruloyl-CoA ortho-hydroxylase; HCT: Shikimate O-hydroxycinnamo-
yltransferase; FLS: Flavonol synthase; CYP8IEI 7: Isoflavone 2'-hydroxylase; CYP93A41: 3,9-Dihydroxypterocarpan 6a-monooxygenas;
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