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Abstract: Objective To analyse the transcriptome sequencing results of Eucommia ulmoides calli under light and dark culture
condition, and verify the expression level of the related genes of flavonoid biosynthesis from transcriptome sequencing results.
Methods The transcriptome high-throughput sequencing of E. ulmoides calli was performed by using the Illumina HiSeq™ 2500
sequencing platform, and de novo assembly of the transcriptome sequencing results was finished by Trinity software. The sequencing
results of Unigenes were compared with the databases of NR, Swiss-Prot, GO, COG, KOG, KEGG and Pfam by BLAST software.
The gene expression abundance was estimated by FPKM value. gqRT-PCR was used to verify the expression level of the related genes
of flavonoid biosynthesis. Results About 13.00 Giga base pairs (Gbp) clean data (more than 6.02 Ghp, respectively) were obtained,
and de novo assembly generated 62 030 Unigenes with an average length of 736.40 bp. A total of 25 167 Unigenes were annotated to
Nr. Totally 4 794 Unigenes and their associated enzymes (enzyme commission numbers) were annotated to 82 KEGG pathway. There
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were 1 986 genes identified as significantly and differentially expressed genes between the two calli under light and dark

culture. Among them, 1 139 (5§7.35%) were up-regulated and 847 (42.65%) were down-regulated in the calli under light culture.

Metabolic pathway analysis revealed that seven Unigenes were predicted to be responsible for the flavonoid biosynthesis, six

Unigenes of which were up-regulated in the calli under light culture, encoding chalcone isomerase (EC 5.5.1.6), chalcome synthase

(EC 2.3.1.74), flavonoid 3"-monooxygenase (EC1.14.13.21), trans-cinnamate 4-monooxygenase (EC 1.14.13.11), Flavonol synthase

(EC 1.14.11.23), shikimate-O-hydroxycinnamoyl transferase (EC 2.3.1.133). One Unigene was down-regulated in the calli under

light culture, which encoded leucocyanidin oxygenase (EC 1.14.11.19). qRT-PCR analysis showed that the expression of the seven

genes related with flavonoid biosynthesis was coincident with the transcriptome high-throughput sequencing results.

Conclusion The white light (12 000 Ix, 16 h light and 8 h dark) could improve the production capacity of some metabolic

intermediate of flavonoid biosynthesis pathway of E. ulmoides calli.
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Fig. 1 Content changes of flavonoids in E. ulmoides calli

under light and dark culture
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Fig.3 KEGG classification of Unigene library of E. ulmoides calli
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701 ACER RIS S PR 202 REEGHAT FIvd A
Z01 represented callus under dark culture; Z02 reprsented callus

under light culture
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Table 2 Primers for qRT-PCR to verify seven genes involved in flavonoid biosynthesis in E. ulmoides calli

BE[A S5 (5°—>3) I bp

c32471.graph_c0 F TATTTCATTCTTAGTAGTCTTATCGG 128
R TGTCAGAGGCTTTGCTTG

¢34075.graph_c0 F CTGGATGAGATGAGAAAGAAG 84
R AAACCCGAAGAGAACACC

c43765.graph_c0 F ATGTTGATGGGGAAGGAG 132
R TTGGATGGCGGATTAGTT

c44837.graph_c0 F AACTATGGCGATTTTATTCC 81
R CCTTCTCTCTTTCACTTCCTT

c47312.graph_c0 F GGGGTGTGTTGAAGGAAG 137
R AAGAATGGTGATGGCTGA

¢52030.graph_c0 F GGGTAAGCCAAGTGAAAA 129
R GGTGGAGGAGAAGGAGAA

¢58967.graph_c0 F GCTTCTACTAACCGATTGGAC 112
R ATGTTTTGCCCGTGATTT

EuAction F CCAATCGTGAGAAAATGACT 91
R GCGTAAAGCGAGAGAACC
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Fig. 4 Electrophoregram of related enzyme genes of flavonoid biosynthesis using EuAction as reference gene
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Fig. 5 Difference in gene expression profiles of two E.

ulmoides calli by qRT-PCR analysis under light and dark

culture
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