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Figure 1. The biosynthetic pathway of menthol and the location of Ls, Mfs and Pr genes
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Table 1. The primers sequences used for gRT-PCR

05 Skl R Jlasl sles Jgmams J 5
Gene Primer Sequence (5'-3") Annealing temperature (°C) Product size (bp)
Forward GACCACCTCATGAAGATCTTAACC
Act 60 138
Reverse ATTCTCGTAGTCCAAAGC
Forward ATCCGAGTTACGAGAAAGG
Pr 60 137
Reverse TAGAATCCCAACATAGTAGG
Forward AGTTGGATGGATCAATGGAGG
Mfs 60 217
Reverse ACTGAAGCAATGTGTCTACG
Forward TAAGGTGCCGTAGACATC
Ls 60 134
Reverse GGATAGATTGGTGGAATGC
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Figure 2. Relative gene expressions of Ls, Mfs and Pr genes in different Mentha piperita organs (Leaf, Stem and
Flower), using Real time PCR technique
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Abstract

Peppermint (Mentha piperita L., Lamiaceae) is one of the most important medicinal and aromatic
plants. Menthol is the major monoterpene constituent of peppermint’s essential oil, which is used for
pharmaceuticals, cosmetics and food industries. This work was aimed to study the expression pattern
of important genes (Pr, Mfs, Ls) in menthol biosynthesis pathway in different plant’s organs (leaf,
flower and stem) at the beginning of flowering stage. The peppermint plants were supplied from
Iranian Institute of Medicinal Plants and were transferred into a greenhouse in pots. Analysis of
variance showed that there is a significant difference between leaf, flower and stem, with respect to
MRNA transcript level. The results of this study indicated that the level of gene expression of Pr, Mfs
and Ls were altered in the different organs. There are direct relationship between the content of
menthone and menthofuran and level of gene expressions of Pr and Mfs genes in flower and leaf
respectively. It can be concluded that probably the expression of Mfs and Pr genes in these organs may
be regulated at transcriptional level.

Keywords: Pulegone reductase, Limonene synthase, Menthofuran synthase, menthol, Mentha
piperita
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