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Abstract; This paper firstly introduced the acquired full length ¢cDNA of 4-( cytidine 5’-diphospho ) -
2-C-methyl-D-erythritol kinase from hairy roots of Salvia miltiorrhiza ( Abbr; SmCMK, GenBank number;
EF534309). Results of KEGG analysis showed that SmCMK was belong to the upstream of none-
mevalonate pathway, the only one kinase of the pathway. The full-length cDNA was deduced as encoding
4-( cytidine 5'-diphospho) -2-C-methylerythritol kinase ( designated as SmCMK) , and the sequence had a
1 493 bp including 5’ UTR 71 bp and 3’ UTR 232 bp, an open reading frame ( ORF) encoding a protein
of 396 amino acid residues. The deduced protein had isoelectric point ( pI) of 6.78 and a calculated
molecular weight about 43 kDa, similar to cloned diterpene of CMK from other species of plants such as
Mentha piperita and Lycopersicon esculentum reported previously. Real time PCR results indicated that
elicitors of MJ stimulated the increase of mRNA expression of SmCMK. At the same time, results of high
performance liquid chromatography ( HPLC) , used to examine the accumulation of diterpenoid tanshinones

in hairy roots, showed that the contents of diterpenoid tanshinones in hairy root of Salvia miltiorrhiza were
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increased dramatically after treated with methyl jasmonate (MJ). This result showed a positive correlation

between the levels of mRNA expression and tanshinones accumulation in Salvia miltiorrhiza stimulated by

MJ. Tt proved primarily that the increased expression level of mRNA of SmCMK helps to enhance

tanshinones’ accumulation, which will be the basis for further study on the mechanism of gene regulation

of secondary metabolism of tanshinones.
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Figure 1 Nucleotide and predicted amino acid sequence of SmCMK from Salvia miltiorrhiza. Nucleotide site
number was shown on the left. Both of nucleotide and amino acid strands were sequenced completely. The

structures of “AATAA” and “PolyA” were showed in the frame
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Figure 2 Multiple alignment of the putative amino acids’ sequence of SmCMK with those of cloned CMK involved
in other plants. The left is the number of plants and the right is position number of amino acids. Conserved domain
was showed in the black frame. Annotations were showed as follows; P56848; Mentha x piperita, ABM89225;
Picrorhiza kurrooa, P93841; Lycopersicon esculentum, NP 001044544 ; Oryza sativa (japonica cultivar-group),
EAY76173; Oryza sativa ( indica cultivar-group ), ABB88838: Stevia rebaudiana, NP180261; Arabidopsis

thaliana, AAM53955 ;. Forsythia x intermedia
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Table 1 Effect of MJ on mRNA of CMK expression (% £s, n =3)

Gene 0d 1d 2d 3d 5d 15d
Control 0.12 +0.04 0.16 £0. 08 0.11 £0.20 0.58 £0.28 0.33+0.05 0.04 0. 01
M) 0.10 £0.01 5.68 0. 30 1.28 £0.41 0.43 +0.14 0.42 £0.38 0.10 £0.08
Ratios 0.93 £0.32 34.67 +4.92 12.20 £2. 16 0.70 +0. 60 1.61 +0.74 0.23 +0.09

Control ; The relative copies of gene expressions (SmCMK/actin) in control samples. MJ: The relative copies of gene

expressions (SmCMK/actin) in MJ treated samples. Ratios: MJ/control

8 A 50 B
O Control § —e— CMK
= 40
g 6 u M) §
& =
= 30
Z 3
5 S 20
E , 2
» T 10
=4
0 -T-i rT_- r-'ﬁ_.__i_. 0 ¥ 4—5‘
0 1 2 3 5 15 0 1 2 3 5 15

Days after treatments

Figure 3 Effect of MJ (100 mmol - L") on mRNA of SmCMK expression. MJ was added to culture on day 18
post inoculation; error bars for standard errors (S.E. ), n=3. A: Comparative copies ( SmCMK/actin) of mRNA
of CMK detected by Real-time PCR for both the control samples and the M] treated samples. B: Ratios of MJ/

control at day 0, 1, 2, 3, 5, 15 after the treatment of MJ

Days after treatment

Figure 4 M] effect on Crytotanshinone accumulation
ITA accumulation in Salvia miltiorrhiza at different
periods
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