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Advances in Biosynthesis of Plant Secondary Metabolites

LIU Tong', YANG Shu-Shen'*, FANG Rong-Feng', ZHANG Guang-Hao®
(1. College of Life Sciences, Northwest A&F University, Yangling, Shaanxi 712100, China; 2. College of
Bioengineering, Dalian Polytechnic University, Dalian, Liaoning 116034, China)

Abstract. The hairy roots of plants can be induced by the root inducing plasmid (Ri) of
Agrobacterium rhizogenes. With high growth rate and genetic stability, the hairy root system
can be used in the biosynthesis of secondary metabolites as wild-type roots. The in vitro hairy
root culture system provides a new process with active medicinal plant ingredients in the
industrial fermentation of commercial-scale bioreactor technology. This paper summarizes the
genetic transformation mechanism of hairy roots induced by the Ri plasmid of Agrobacterium
rhizogenes, and the current research on secondary metabolites of hairy roots and directions of
future research, thereby offering a new perspective on the study of secondary metabolites of
hairy roots at the level of gene expression.
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Fig. 1 Genetic transformation mechanism in plants mediated by Ri plasmid Agrobacterium rhizogenes
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Table 1 Research on active secondary metabolite production in plants using hairy roots culture
L7 ES s ARy SCHRR I
Plant species Family and genera Active secondary metabolites References

2% Datura stramonium FiRk 2 e g
Byl Cassia obtusifolia TR R
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¥ Sapium sebiferum KB i )E
#HE4 Echinacea purpurea BERHENN A IR
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5K Lan %:(2013) %8
TS BE . =il Kim % (2013) (34

Ny HE M2 A= P Sharafi 2 (2013) [
EIENIEES Rahnama % (2013) [2°]
RE R Nagella % (2013) [%7]
By 5 Vukovica 4 (2013) 138
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PR (2013) [12)
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thase) Z: K ZIHE, K RACE(Rapid Amplification
of cDNA Ends) " H i AR#F 2] Fm-STS FEH #Y cD-
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GFP ( FH: ) ATXL&E RNA T4t (RNA interference,
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