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Analysis of Genes Expression Involved in Flavonoids Biosynthesis in
Polygonatum cyrtonema Based on Comparative Transcriptome

YE Bihuan', YANG Yang®, ZHU Jieli', SHI Congguang',

CHEN Youwu', HU Chuanjiv', SONG Qiyan', LI Haibo"
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Abstract: To understand the biosynthesis pathway of flavonoids in the medicinal plant Polygonaium
cyrtonema and provide molecular data for the study on anabolism pathway and regulatory mechanism
of flavonoids in Polygonatum plant, next-generation sequencing technique was emloyed to perform
transcriptome sequencing on the rhizome of P. cyrtonema at development stage of 3 and 9 months.

The results showed that a total of 73 218 unigenes were obtained by de novo transcriptome assembly,
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of which 35 511 were annotated. Eighty-three unigenes were identified from the transcriptome

database, which encoded 18 key enzymes associated with flavonoids biosynthesis. Among the

transcription factors expressed in rhizome of P. cyrtonema seedlings, bHLH was the main type,
followed by ERF, MYB-relaed, C2H2 and NAC. Analysis of expression of 18 key enzymes based on
FPKM showed that 9 were obviously up-regulated, 3 obviously down-regulated and 6 stably

expressed with increasing flavonoid content in rhizome of P. cyrtonema seedlings. RT-qPCR analysis

further verified the reliability of gene expression from FPKM. This present study provide a reference

for further explore on the molecular mechanism on biosynthesis and accumulation of flavonoids in

Polygonatum plant.

Keywords: Polygonaium cyrionema, transcriptome, flavonoids, biosynthesis
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Table 2 Genes involved in the synthetic pathway of flavonoids in P. cyrfonema transcriptome
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9 ToEAE T R id 5l Leucoanthocyanidin reductase LAR 1 E1.17.1.3
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Fig. 1 Distribution of transcription factors in P.

cyrtonema transcriptome
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Fig. 2 Differentially expressed genes in P. cyrtonema
rhizome at different development stages
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Table 4 Different gene expression involved in flavonoids blosynthesis
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U0025898, PAL 86.6 200.9 +2.3
U0095286, 4CL 152.1 412.2 +2.7

U0070317, CYP73A 208.8 184.7 +1.1
U0025963, CHS 130.1 36.7 -0.3
U0082711, CHI 159.5 72.3 -0.5
U0067517, F3H 13.1 15.8 +1.2
U0071962, DFR 384 430.8 +11.2
U0083155, ANS 8.0 154 +1.9
U0074845, LAR 79.2 105.3 +1.3

TE R B R,

unigene 1% i % i i
U0016642, FLS 5.3 15.6 +2.9
U0017439, UGT 3.6 16.3 +4.5
00072302, F3'H 5.7 20.2 +3.5

U0095406, F3',5'H 0.56 0.24 -0.4

U0069086, CCOMT 85.3 108.3 +1.3

u0079750, COMT 54 19.5 +3.6

U0083617, F3',5'MT 150.2 650.3 +4.3
U0019368, HCT 96.3 125.2 +1.3
U0077639, C3'H 61.2 55.8 -0.9
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Table 5 Genes involved in flavonoid biosynthesis in P. cyrtonema used for RT—qPCR analysis
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