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Abstract: Objective To clone chalcone isomerase (CHI) gene of Tetrastigma hemsleyanum, and investigate the regulatory
role of CHI genes on T. hemsleyanum flavonoid synthesis pathway. Methods The 7. hemsleyanum transcriptome was
analyzed to obtain 7. hemsleyanum CHI gene sequences, and bioinformatics analysis was performed. Real-time fluorescence
quantitative PCR (RT-qPCR) was used to determine the expression of CHI genes in roots, stems, tubers, old leaves, young
leaves and indole-3-acetic acid (IAA), methyl jasmonate (MeJA), abscisic acid (ABA), salicylic acid (SA) acid (SA) and
yeast extract (YE) induction conditions, and the changes of flavonoid content and CHI enzyme activity were determined by
spectrophotometry and its correlation was analyzed. Results The transcriptome data analysis showed that the full length
of T. hemsleyanum CHI gene was 1 096 bp (GenBank number: OQ588006), which contained an open reading frame of 714

bp and encoded 237 amino acids. The molecular formula of 7. hemsleyanum CHI protein was Ci114sH1819N2850348S5, PI value
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was 5.28, relative molecular mass was 25 340. All amino acids encoded were outside the membrane, without transmembrane
structure, and there was no signal peptide. Three-dimensional structural analysis showed that 7. hemsleyanum CHI protein
had an obvious inverted sandwich-like folded structure and belonged to the Chalcone-3 supergene family. The results of
evolutionary tree analysis showed that T. hemsleyanum CHI protein sequence was most closely related to the Vitaceae family.
RT-qPCR results showed that the CHI gene was expressed in different tissues of 7. hemsleyanum. The results of induction
analysis showed that all five exogenous inducing substances increased the content of 7. hemsleyanum flavonoids, the highest
CHI gene expression level was reached at 72 h after ABA induction, the highest CHI gene expression was reached at 96 h
for the rest of the induction treatments, and all CHI enzyme activities reached their maximum at 96 h. Correlation analysis
showed that there was no significant correlation between flavonoid content and CHI gene expression, and there was a highly
The CHI
gene was successfully cloned and expressed in all the tissues of 7. hemsleyanum. IAA, MeJA, ABA, SA, and YE promote

significant positive correlation between flavonoid content and CHI enzyme activity (R? = 0.453). Conclusion

the CHI gene expression and enzyme activity and regulate trichothecene flavonoid synthesis at the transcriptional and
translational levels.
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Fig. 1 Nucleotide sequence and amino acid sequence of CHI in T. hemsleyanum
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Fig. 2 Three-dimensional spatial structure of 7.

hemsleyanum CHI protein
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Fig. 3 Phylogenetic tree of 7. hemsleyanum CHI proteins
and other plant species
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Fig. 4 Flavonoid content and CHI gene expression of 7.

hemsleyanum in various tissues
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