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Panax through RNA-Seq analysis of three Panax species with different chemical
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Genus Panax (Araliaceae), widely known as Ginseng genus, is one of the most
important medicinal genera. The underground parts of almost all species In the genus are
traditionally-used as medicines, including three highly-esteemed ones as Ginseng, American Ginseng
and Notoginseng. Triterpene saponins, generally referred to as ginsenosides, are bioactive
constituents of Ginseng drugs. Each Panax species has its own characteristic saponin composition. In

this study, three Panax species with closely phylogenetical relationship but with quite different
chemical compositions were focused on as representatives. Deep transcriptome analysis b{
next-generation DNA sequencer has been conducted on the three species to explore the molecular basis
responsible for the formation of chemical diversity within genus Panax. The genes involved in
biosynthetic pathway of triterpene production from the three species were compared.
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Fig, 1 Heatmap showing distribution of 93
saponins with different aglycones in the three
Panax species with closely phylogenetic relation.
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Fig, 2 Venn diagram showing shared and unique
gene families among the three Panax species
with closely phylogenetic relation, but different
chemical composition. Each number represents
the number of shared or unique gene families.
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Table 1 Unigene number of respective genes
involved in triterpene saponin biosynthesis from
the three Panax species

Gene name Unigene number
| S S a—

Species (1) (2 @)

Acetyl-CoA acetyltransferase (AACT)

EC2.3.1.9 4 3 4
Hydroxymethylglutaryl-CoA synthase (HMGS) 4 4 2
EC2.3.3.10

Mevalonate kinase (MVK)

EC2.7.1.36 6 6 8
Phosphomevalonate kinase (PMK)

EC2.7.4.2 6 9 10
Mevalonate diphosphate decarboxylase (MVD) 1 3 3
EC4.1.1.33

Geranylgeranyl pyrophosphate synthase (GGPPS)

EC2.5.1.29 18 16 16
Farnesyl diphosphate synthase (FPPS) 0 0 1
EC2.5.1.10

Squalene synthase (SS)

EC2.5.1.21 8 7 8
Squalene epoxidase (SE)

EC1.14.99.7 17 15 14
Dammarenediol-Il synthase (DS) 1 5 2
EC4.2.1.125

B-amyrin synthase (-AS)

EC5.4.99.39 8 3 5
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