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Artemisinin biosynthesis of Artemisia annua L. promoted by brassinosteroid

CHI Jianting, SHEN Yalin, SHU Weiheng, WANG Hong
( College of Life Sciences, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract As a plant growth regulator, brassinosteroid is able to activate the expression of the genes
in their promoter sequences containing E-box (CANNTG) cis-element. Since the key enzyme genes
of artemisinin biosynthesis pathway, including ADS ( amorpha-4, 11-diene synthase ), DBR2
(artemisinic aldehyde A11(13) reductase), and CYP71AVI ( cytochrome P450 monooxygenase ) ,
all contain this element, the effect of brassinosteroid on artemisinin biosynthesis is investigated. Our
results show that 80 wmol/L of brassinosteroid is the optimal concentration for foliar application of
Artemisia annua L. ; the artemisinin content increases by more than 100% compared to that of the
control after 80 wmol/L brassinosteroid treatment for 4 days; and the expressions of artemisinin
biosynthesis-related genes ADS, CYP71AVI1, and DBR2 are all up-regulated after treatment. The

above results indicate that brassinosteroid promotes the biosynthesis of artemisinin by up-regulating
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the expression of the key genes involved in artemisinin biosynthesis, which could be used as a

possible way to increase artemisinin production of medicinal plant A. annua.
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Table 1 Primers used for gene expression analysis

gene description sequence(5’ to 3")

ADS amorpha-4 ,11-diene synthase F. AAGCAAGTAGAGCAAGGGGTGG
R: GCGTTGGATTTCATCAATCAG

CYP cytochrome P450 reductase or cyp7lavl F. CACCCTCCACTACCCTTG
R:GACACATCCTTCTCCCAGC

DBR2 artemisinic aldehydeAll(13) reductase F: CTTGGGTTACAAGCTGTGGCTCAAG
R: ATATAATCAAAACTAGAGGAGTGACC

AaWRKY transcription factor F. GGTTAGAGGGTAGCGTTGA
R: CAGCCTTGCGGTATGTGC

Actin house keeper gene F: GAGGAGCATCCCGTTCTTT
R: TGTACGTCCACTGGCATACAG
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Fig. 1 Changes in artemisinin content after treatment

with different concentrations of brassinosteroid
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Fig. 2 Dynamic changes in the expression of artemisinin biosynthesis-related genes ADS, CYP71AVI, DBR2 and WRKY

after treatment with 80 pmol/L brassinosteroid
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