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Fig. 1: Biosynthesis pathway of isopentenyl diphosphate (IPP). DXR catalyze the reaction of 1-deoxy-D-xylulose-5-
phosphate (DXP) to 2-C-methyl-D-erythritol 4-phosphate (MEP)
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Fig. 3: Forskolin content in the roots of C. forskohlii plant which treated for 16 hours with different concentrations of
copper elicitor. Signs with different letters indicate significant differences at p< 0.05
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Fig. 4: A sample of total RNA extracted of leaves of C. forskohlii plant which treated with different concentrations of

copper elicitor for 16 hours. In the gel, two rRNA bands; 18s and 28s are clearly revealed. Numbers of 0, 4, 8 and 16
are shown the RNA extracted of control and treated sample with 4, 8 and 16 uM Cu elicitor respectively
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Fig. 5: Products amplified of Tubulin (A) and DXR (B) genes of leaves of C. forskohlii plant which treated with
different concentrations of Cu elicitor for 16 hours. The DXR and Tubulin genes show a band about 1407 bp and 700
bp next to the molecular weight marker (WM) on 1% agarose gel respectively
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Fig. 6: Comparison of DXR gene expression level in leaves of treated C. forskohlii with different concentrations of Cu
elicitor for 16 hours. Signs with different letters indicate significant differences at p< 0.05
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Table 1: The effects of different concentrations of Cu elicitor on chlorophyll a, chlorophyll b, total chlorophyll and
carotenoid contents in leaves of rooted cutting of C. forskohlii

S35, sgrme S5 5,5 s5iome b 29,5 s5ixe 2 J39,lS st e slacbale
carotenoid content ~ Total chlorophyll content  chlorophyll b content  chlorophyll a content  Cu concentration
(mg/mL) (mg/mL) (mg/mL) (mg/mL) (uMm)
0.57+0.02° 3.34+0.00° 1.29+ 0.00° 2.04+0.00° 0
1.25+0.192 6.29+ 0.05° 2.04+ 0.02% 4.25+ 0.022 4
0.78+ 0.05° 4.59+ 0.00% 1.60+ 0.00% 2.99+ 0.00° 8
0.04x0.01° 1.37£0.00¢ 0.75+ 0.00 0.62+ 0.00¢ 16
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Signs with different letters in each group indicate significant differences at p< 0.05
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Forskolin Production and Gene Expression of 1-Deoxy-D-Xylulose-5-Phosphate
Reductoisomerase in Treated Coleus forskohlii Plant with Cu

Shahbazil, E. and Riahi-Madvar?*, A.

Abstract

Forskolin is an effective compound found in Coleus forskohlii plant which has different therapeutic properties. In this
research, production of forskolin and gene expression of 1-deoxy-D-xylulose-5-phosphate reductoisomerase (DXR)
were investigated in C. forskohlii plant after treatment with different concentrations of copper elicitor (0; as control, 4, 8
and 16 uM) for 16 hours. Results showed that forskolin concentration is increased up to 8 uM in such a way that the
concentration can be estimated 1.5 fold more than the control sample, which consisted with changes of DXR gene
expression level. It has been proved that excess concentration of copper, causes triggering of reactive oxygen species
that directly or mediated through others signaling molecules induce gene expression level of defensive system.
Considering the defensive role of diterpens, it is proposed that increase in DXR gene expression level by copper elicitor
leads to increase in forskolin concentration as protective compound against stresses.
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