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Transcriptome characterization for Salvia miltiorrhiza using 454 GS FLX
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Abstract: To investigate the profile of gene expression in Salvia miltiorrhiza and elucidate its functional
gene, 454 GS FLX platform and Titanium regent were used to produce a substantial expressed sequence tags
(ESTs) dataset from the root of S. miltiorrhiza. A total of 46 722 ESTs with an average read length of 414 bp
were generated. 454 ESTs were combined with the S. miltiorrhiza ESTs from GenBank. These ESTs were
assembled into 18 235 unigenes. Of these unigenes, 454 sequencing identified 13 980 novel unigenes. 73% of
these unigenes (13 308) were annotated using BLAST searches (E-value < le-5) against the SwissProt, KEGG,
TAIR, Nr and Nt databases. Twenty-seven unigenes (encoding 15 enzymes) were found to be involved in
tanshinones biosynthesis, and 29 unigenes (encoding 11 enzymes) involved in phenolic acids biosynthesis.
Seventy putative genes were found to encode cytochromes P450 and 577 putative transcription factor genes.
Data presented in this study will constitute an important resource for the scientific community that is interested in
the molecular genetics and functional genomics of S. miltiorrhiza.
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Figure 1 Comparison of S. miltiorrhiza unigenes from 454 EST
and GenBank EST
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Table 1 BLAST analysis results against important public data-

bases
Database 18235 Unigenes in EST library
Annotated (n) Percentage (%)
SwissProt 6 602 36.2
KEGG 10 502 57.6
TAIR 12 117 66.5
Nr 12 721 69.8
Nt 9811 53.8
Total 13308 73.0

Table 2 High expressed transcripts in S. miltiorrhiza EST library

Unigene ID No. of ESTs Subject ID BLAST annotation

Contig06383 587 gb|EF593952.1| SMLII [Salvia miltiorrhiza]

Contig00159 419 gb|EF593952.1] SMLII [Salvia miltiorrhiza]

Contig06376 411 AT4G02380.1 Senescence-associated gene 21 [Arabidopsis thaliana]

Contig00350 358 gb|AAU86897.1| Glycosyl hydrolase family-like protein [Salvia miltiorrhiza]
Contig00249 341 sp[P42211]ASPRX_ORYSJ  Aspartic proteinase [Oryza sativa]

Contig06480 323 gb|EF666996.1| Putative metallothionin 2a [Salvia miltiorrhiza]

Contig00141 244 gb/EU182720.1| Translationally controlled tumor protein (TCTP) [Salvia miltiorrhiza]
Contig00248 218 AT1G62290.2 Aspartyl protease family protein [Arabidopsis thaliana]

Contig00206 209 gb|EF621486.1| Pathogen-related protein STH-2 gene [Salvia miltiorrhiza]

Contig06531 196 sp|O50001[PRU1_PRUAR

Major allergen [Prunus armeniaca]
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Figure 3 The unigenes related to secondary metabolites
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Figure 4 Tanshinome biosynthesis pathway MVA:
Mevalonate pathway; DXP: 1-Deoxy-D-xylulose S5-phosphate
pathway; GPS: Geranyl diphosphate synthase; FPS: Farnesyl
diphosphate synthase; GGPPS: Geranylgeranyl diphosphate syn-
thase; CPS: Copalyl diphosphate synthase; KS: Kaurene synthase
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Figure 5 Salvianolic acid biosynthesis pathway'"*".
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TAT: Tyrosine aminotransferase; HPPR: Hydroxyphenylpyruvate reductase; RAS:

Rosmarinic acid synthase; PAL: Phenylalanine ammonialyase; C4H: Cinnamate 4-hydroxylase; 4CL: 4-Coumarate: CoA ligase
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Table 3 SSR distribution in S. miltiorrhiza unigene

Repeat
Total
<6 6-10 11-20 >20
Di-nuleotide 39 74 9 122
Tri-nucleotide 40 6 2 48
Tetra-nucleotide 8 2 1 11
Penta-nucleotide 14 14
Hexa-nucleotide 26 2 28
Total 48 83 81 11 223
Wit
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