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Effects of ethylene on gypenoside biosynthesis-related
key enzyme gene expression and gypenoside
content in Gynostemma pentaphyllum
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(1. College of Biology and Environmental Science, Jishou University, Jishou 416000, Hunan, China; 2. Rubber Research
Institute, Chinese Acadeny of Tropical Agricultural Sciences, Danzhou 571737, Hainan, China )

Abstract: The effects of plant hormone ethylene on gypenoside biosynthesis-related key enzyme gene expression and
gypenoside content in medicine-food plant Gynostemma pentaphyllum were analyzed in this study. Fluorescence quantitative
PCR was employed to test the expression levels of GpFPS, GpSS and GpSE, key enzyme genes in saponin biosynthesis
pathway in different organs of G. pentaphyllum treated with ethephon, while spectrophotometry and HPLC were used to assay

the contents of total gypenoside and saponin monomer Rb,, Rb; and Rd in G. pentaphyllum. The results were as follows:
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(1) The expression levels of GpFPS, GpSS and GpSE genes were up-regulated by addition of ethephon in different extents,

and the expression patterns of these three genes were dissimilar in different organs, but similar in the same organ. (2) The

contents of total gypenoside in all organs increased when compared with the control, and those in root, mature leaf and

young leaf arrived at significant level 3 d after ethephon treatment; However, the three saponin monomers increased or

decreased in organs were inconsistency, with Rb, had the highest content. The results provide reference for the research of

using plant hormone to regulate the secondary metabolism in G. pentaphyllum.

Key words: Gynostemma pentaphyllum, ethylene, gypenoside, gene expression, plant organ
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Table 1  Information of primer sequences in this study
RR 44 GIE7/ B 51751 (5-3")
Gene name Primer name Primer sequence(5'-3")

Gp18SrRNA Gpl18SrRNA-gFW  5'-ACGATGCCGACCAGGGATT-3'
Gp18SrRNA-qRW 5'-TTCAGCCTTGCGACCATACTC-3’
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GpSS GpSS-gFW  5'-TTGCTCTCGTTATTCAACAG-3’
GpSS-qRW 5'-TCTATGCTTGTATCGTCCTC-3'
GpSE GpSE-qFW 5'-GACTTAACGGAGCCTGAC-3'
GpSE-qRW 5'-CTTCTCACGCATCCTCTG-3'
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Table 2 HPLC conditions for determination of gypenoside

monomers in Gynostemma pentaphyllum
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i Column temperature 25 C
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PEFE Injection volume 20 ulL
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Fig. 1

the genes encoding for key enzymes of gypenoside synthesis in different organs

Effects of ethephon treatment on the expression of GpFPS, GpSS and GpSE,
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Fig. 2 Effects of ethephon treatment on the contents of gypenoside in different organs
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