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Supplementary Figure S1. Molecular phylogenetic analysis of isoprenoid biosynthetic genes isolated in this study. Putative full
length ORF sequences determined in this study and from database were aligned by MUSCLE, and the maximum likelihood tree
was inferred by MEGA7. The tree is drawn to scale, with branch lengths measured as the number of substitutions per site. The
significance of the nodes was estimated with 1,000 bootstrap replicates. The GenBank accession number or gene ID for each gene
are noted in parentheses after gene name. Genes started with Niben101Scf are obtained from draft genome sequence of N.
benthamiana in Sol Genomics Network (https://solgenomics.net/) as described in main text. Nb = Nicotiana benthamiana, Nt =
Nicotiana tabacum, Sl = Solanum lycopersicum, St = Solanum tuberosum, At = Arabidopsis thaliana, Bj = Brassica juncea, Tm =
Taxus x media, Ws =Withania sommifera.
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Supplementary Figure S2. Phenotype of NbCAS1-silenced plants by VIGS in N. benthamiana. 
Photographs of upper leaves (a) and of whole plants (b) were taken at 10 and 14 days after 
inoculation, respectively. White arrowheads indicate cell death-induced area. 
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Supplementary Figure S3. Accumulations of metabolite in NbHMGR1, NbCAS1, NbSSR2, and NbSMT1-
silenced N.benthamiana. Leaf extract was prepared from each plant inoculated with TRV/asNbHMGR1, 
TRV/asNbCAS1, TRV/asNbSSR2 or TRV/asNbSMT1 at 16 days after inoculation, and metabolites in the 
extract was analysed by GC/MS.
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Supplementary Figure S4. Feedback and feed-forward regulation in isoprenoid biosynthetic genes in NbCAS1
knockdown stems and roots. Schematic representation of fold changes in transcript levels of genes relative to the
vector control (asGFP) in the NbCAS1 knockdown stems (a) and roots (b) in isoprenoid biosynthetic pathway.
Abbreviations of genes are described in the legend of Fig. 2. N.S. = not significant.
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