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Full-length transcriptome analysis reveals key genes involved in lignan
biosyhthesis in fruits of /llicium verum
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Abstract: Objective The differences in the gene expression of [llicium verum in different tissues and enzyme genes of lignan
biosynthesis pathway in fruits of /. verum were analyzed to provide a basis for the study of key enzyme genes in the biosynthetic
pathway of lignin in /. verum. Methods PacBio and Illumina sequencing platforms were used to perform full-length transcriptome
sequencing of stems, tender leaves, mature leaves, flowers and fruits of /. verum, and comparative transcriptome analysis of different
tissues were carried out. Key enzyme genes of lignan biosynthesis pathway with tissue-specific expression were excavated by weighted
gene co-expression network analysis (WGCNA), and the expression of candidate genes was verified by qRT-PCR. Results A total of
32 996 high-quality transcripts were obtained after error correction and redundancy removal, with an average length of 2 033 bp and
an Nso length of 2 343 bp, of which 31 248 were annotated in the public database. A total of 39 transcripts involved in lignan biosynthesis
were identified, involving 10 key enzyme genes. Among them, 14 transcripts were highly expressed in the fruits of 7. verum, involving
six enzyme genes. Compared with other tissues, the differentially expressed genes in fruits of /. verum were enriched in the

phenylpropanoid metabolic pathway. A total of 15 co-expression modules were identified by WGCNA, among which three transcripts
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of the key enzyme gene of lignan biosynthesis pathway (4CL and CCR) were excavated in the fruit-specific expression module
(MEred). The expression of candidate genes PAL (transcriptl1647), C4H (transcript26532), 4CL (transcript12186), CCR
(transcript27851) and CAD (transcript27743) in different tissues was consistent with the transcriptome data. Conclusion Our study

provides a reliable transcriptome database for the study of molecular pharmacognosy of 1. verum, and also provides a research

foundation for the investigation of key enzyme genes of lignan biosynthesis in 1. verum fruits.

Key words: //licium verum Hook. f.; full-length transcriptome; lignan; biosynthesis; weighted gene co-expression network analysis
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. 2t B, RS AELSRA RS AT,
ARG 619 750 K I — P (Circular
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FLNCO ¥ s Bt 2218 LU R AR R 383115 32 996
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K FF 2343 bp. K BUSCO #fh 5t & Kt A

%1 qRT-PCR 3|#15%)

Table 1

Primers for qRT-PCR

FP EIR/ERS SIMFE (5-37)
PAL transcriptl 1647-F TGAACAAGGGCACGGACAG
transcript1 1647-R CTTGCTTGGTTCTCCTATGCG
C4H transcript26532-F AGCCAAAGTAGAGGCCAACG
transcript26532-R TCCAAGTTCTGCACCAACCTG
4CL transcript12186-F GTGAAATCGTGAATGGGAAGC
transcript12186-R CGGCTCAACACCACAACTTCT
CCR transcript27851-F AAGAACTGGTACTGTTACGGGAAAG
transcript27851-R CTAGCATTGATCGTTGGCTGTAG
CAD transcript27743-F CAGCACAAGACTCAACAGGGAT
transcript27743-R CAACTCCACAACTTCCCCTACAA
Actin actin-F TGAGACCTTCAATGTCCCTGC
actin-R CACCATCACCAGAATCCAGGA
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Table 2 Functional annotation results of transcripts in

Ilicium verum

R e BOERRF AR L%
Swiss-Prot 31063 94.14
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A A 32996 100.00
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Fig. 1 Distribution of main species in NR database
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Galactose metabolism
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Carbon fixation in photosynthetic organisms
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B2 N\ASNMARTHEREEFEE (A) X KEGG EESHT (B)

Fig.2 Venn diagram (A) and KEGG enrichment analysis (B) of differential genes in five organs of 1. verum
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Table 3 Key enzyme transcripts in lignan synthesis pathway of L. verum
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Fig. 3 Lignan biosynthesis pathway in 1. verum and heat map of key enzyme expression
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Fig. 4 'WGCNA of DEGs in different tissues of 1. verum
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Fig.5 qRT-PCR verification of key enzyme genes in lignan synthesis pathway of 1. verum
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