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The effect of inoculation with mycorrhizal arbuscular fungi
on expression of limonene synthase in Mentha spicata L. genotypes
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Abstract

Spearmint (Mentha spicata L.) is an important economical and medicinal plant from
Lamiaceae family, which has gained research attraction as a model for biosynthesis of
essential oils due to its high capability for synthesis of monoterpenes. Limonene is a simple
monoterpene and its biosynthesis is catalyzed by limonene synthase; a key regulatory enzyme
in the biosynthesis pathway of monoterpenes in spearmint plant. This study was concerned
with the effect of colonization of roots with Funneliformis mosseae and F. etunicatum fungi
on spearmint plant growth indices, leaf essential oils and changes in the expression of
limonene synthase (LS) gene. This study also explained the application of GADPH gene as
the internal standard for real-time quantitative PCR (RTgPCR) analysis of LS in spearmints.
Our results showed that essential oil content of leaf in spearmint genotype Meybod inoculated
with F. etunicatum was higher than that of genotypes from populations Kashan and Bojnourd
and was 130% higher than the control. According to the results of this study, increase in
transcript accumulation of the LS gene in leaves of spearmint plants inoculated with F.
etunicatum was concordant with the increased essential oil contents and was dependent on the
plant genotype.

Key words: Essential oils, Limonene synthase, Arbuscular mycorrhiza, Mentha spicata, RT-
PCR
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