
©FUNPEC-RP www.funpecrp.com.brGenetics and Molecular Research 14 (4): 15112-15122 (2015)

Molecular cloning and characterization of 
GbMECT and GbMECP gene promoters from 
Ginkgo biloba

S.Y. Cheng1*, L.L. Li2*, H.H. Yuan1,2, F. Xu3 and H. Cheng1,2

1School of Biology and Pharmaceutical Engineering, Wuhan Polytechnic University, 
Wuhan, Hubei, China
2Economic Forest Germplasm Improvement and Comprehensive Utilization of 
Resources of Hubei Key Laboratories, Hubei, Huanggang, China
3College of Horticulture and gardening, Yangtze University, Jingzhou, Hubei, China

*These authors contributed equally to this study.
Corresponding author: H. Cheng
E-mail: chenghua1437@126.com

Genet. Mol. Res. 14 (4): 15112-15122 (2015)
Received June 22, 2015
Accepted October 13, 2015
Published November 24, 2015
DOI http://dx.doi.org/10.4238/2015.November.24.20

ABSTRACT. Ginkgolides are key pharmaceutical components in Ginkgo 
biloba. Using the cDNA sequence of the MECP and MECT genes to design 
primers, we obtained the promoters of these genes from Ginkgo genomic 
DNA using the genome walking method. The two promoters were 744 
and 982 bp in length, respectively. The cis-elements of the GbMECPs 
and GbMECT promoters were predicted and analyzed using the plant 
cis-acting regulatory element database. We found major cis-elements in 
the sequence of the GbMECT and GbMECPs promoters. The GbMECP 
promoter contains six TATA boxes and eight CAAT boxes. The GbMECT 
contains five TATA boxes and seven CAAT boxes. Furthermore, some cis-
elements in the promoters of GbMECPs and GbMECT included hormone 
and light-regulated elements, UB-B-induced elements, and stress-related 
dehydration-responsive elements. Expression analysis results showed that 
the MECP gene is mainly involved in responses to CCC (cycocel) and UV-
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B, and that MECT is mainly involved in responses to wounding treatment. 
These results also showed that the expression model was consistent with 
the cis-elements present. During the annual growth cycle, the level of 
GbMECPs was significantly correlated with terpene lactones accumulation 
in leaves. A fitted quadratic curve showed the best model for correlating 
GbMECPs with terpene lactones in leaves. These results will help us to 
understand the transcriptional regulatory mechanisms involved in key gene 
expression and ginkgolide accumulation in G. biloba.
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