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Abstract: Objective To clone a WRKY protein gene SmMWRKY 14 with full length cDNA from Salvia miltiorrhiza and carry out
bioinformatics and expression analysis in different tissues and response to environmental factors and phytohomone. Methods The
PCR was preformed based on the sequence of Unigene (c50007_g1) searched from our transcriptome database, and characteristics of
physiochemical properties, conserved domains and structure prediction of the protein were determined using a series of bioinformatics
tools. The analyses of multiple alignment and phylogenetic tree were performed using DNAMAN and MEGA 6.0, respectively.
Real-time quantitative PCR was used for gene expression analysis. Results In this study, the full length cDNA of SMWRKY 14 was
1103 bp in size, encoding a 244-aa protein with a molecular weight of 27.6 KDa and an isoelectric point of 8.19. SMWRKY14 was an
unstable hydrophilic protein containing characteristic and conserved WRKY domain without signal peptide or transmembrane domain.
The main secondary structure of the amino acid sequences was random coil. Moreover, multiple sequence alignments and phylogenetic
trees showed that SMWRKY 14 protein had high homology with WRKY 14 of Diospyros kaki. Quantitative real-time PCR indicated
that SMWRKY14 constitutively expressed in the roots, stems, leaves and flowers of S. miltiorrhiza and was strongly induced by
methyl jasmonate, abscisic acid, gibberellins, and mechanical wound, which indicated
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SMWRKY14 could participate in regulation of biosynthesis of tanshinones and defense process. Conclusion The gene sequences of
SMWRKY 14 was successfully cloned and the bioinformatics and expression pattern analysis was carried out, which will provide a foundation
for further research on the molecular mechanism of regulation of tanshinones synthesis and response to defense process in S. miltiorrhiza.

Key words: WRKY gene; sequence analysis; expression pattern; PCR; Salvia miltiorrhiza Bge.
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Fig. 4 Phylogenetic tree between SMWRKY14 and other
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