
©FUNPEC-RP www.funpecrp.com.brGenetics and Molecular Research 14 (2): 3300-3308 (2015)

Cloning and expression analysis of terpenoid 
metabolism-related gene NsyCMS in 
Nicotiana sylvestris

J. Lv, G.S. Liu, W. Li, Z. Hussian and Y.H. Sun

Key Laboratory for Tobacco Gene Resources, 
Tobacco Research Institute of Chinese Academy of Agricultural Sciences,
Ministry of Agriculture, Qingdao, China

Corresponding author: Y.H. Sun
E-mail: grace.andrew@163.com

Genet. Mol. Res. 14 (2): 3300-3308 (2015)
Received May 9, 2014
Accepted October 23, 2014
Published April 13, 2015
DOI http://dx.doi.org/10.4238/2015.April.13.9

ABSTRACT. Terpenoids constitute the main class of secondary 
metabolites produced in plants with industrial, pharmacological, and 
agricultural interests. Nicotiana sylvestris has been widely adopted 
as a diploid model system in plant biology for studies of terpenoid 
biosynthesis. In this paper, we report the isolation and analysis of the 
2-C-methyl-d-erythritol 2,4-cyclodiphosphate synthase (CMS) gene of 
the MEP (methylerythritol 4-phosphate) pathway from N. sylvestris. 
We used homologous-based cloning with a RACE method to obtain 
the full-length coding sequence of the NsCMS. Then, the physical and 
chemical properties, function, and three-dimensional structure of the 
NsyCMS protein were predicted. Fluorogenic quantitative PCR was 
used to conduct an expression analysis at different developmental stages 
of various tissues of the NsyCMS. The sequence of the NsyCMS consists 
of a 954-bp open reading frame and encodes a predicted protein of 317 
amino acids, with a molecular weight of approximately 49.6 kDa and pi 
of 6.92. The in vivo localization of the encoded protein was cytoplasmic 
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with no signal peptide, whereas 2 transmembrane regions were found 
in NsyCMS. The conserved domains of typical 2-C-methyl-d-erythritol 
2,4-cyclodiphosphate synthase, aminotransferase, and pyridoxal 
phosphate-dependent transferase were found in NsyCMS. Differential 
expression patterns of the NsyCMS were observed throughout the 
different developmental stages and tissues. NsyCMS messenger RNA 
was expressed in all tissues, with the highest level of expression in the 
seedling leaves. NsyMK was expressed at a higher level in the resettling 
roots. The results from our study set the foundation for exploring the 
terpenoid biosynthetic pathways in N. sylvestris.
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