
©FUNPEC-RP www.funpecrp.com.brGenetics and Molecular Research 14 (4): 18872-18885 (2015)

Isolation and characterization of a chalcone 
isomerase gene promoter from potato 
cultivars

M. Chen1, W.J. Zhu1, X. You2, Y.D. Liu3, G.M. Kaleri1 and Q. Yang1

1College of Life Sciences, Nanjing Agricultural University, Nanjing, China
2College of Sciences, Nanjing Agricultural University, Nanjing, China
3College of Animal Science and Technology, Nanjing Agricultural University, 
Nanjing, China

Corresponding author: Q. Yang
E-mail: chenmincm@njau.edu.cn / qyang19@njau.edu.cn

Genet. Mol. Res. 14 (4): 18872-18885 (2015)
Received September 10, 2015
Accepted November 15, 2015
Published December 28, 2015
DOI http://dx.doi.org/10.4238/2015.December.28.37

ABSTRACT. Chalcone isomerase (CHI) is a key enzyme involved in 
anthocyanin metabolism. Previous research on CHI has mainly focused on 
cDNA cloning and gene expression. In the current study, the 1425-bp potato 
CHI promoter (PCP) was isolated from four potato cultivars (Heijingang, 
Zhongshu 7, Désirée, and Favorita) using PCR and DNA sequencing. The 
PCP contained many cis-regulatory elements (CREs) related to anthocyanin 
metabolism, tissue specificity, light response, stress, and hormone induction. 
Of the PCP CREs identified, 19 were common to those found in the higher 
plants examined, based on plant CRE databases. Multiple sequence alignment 
showed six single nucleotide variation sites in PCP among the potato cultivars 
examined, resulting in changes in the number of CREs connected with tissue 
specificity, anthocyanin metabolism, and light response. The 665-bp PCP 
fragments from Favorita and 1425-bp PCP fragments from Heijingang were 
used to construct plant expression vectors, which may be a useful tool for 
biological engineering. A transient expression assay demonstrated that the 
two PCP fragments from Heijingang could direct the expression of a green 
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fluorescent protein gene in onion epidermis and a β-glucuronidase gene 
in all potato tuber tissues with different colors, suggesting that the single 
nucleotide variation in the PCP did not affect its activity, and that silencing 
of the CHI gene in Favorita may be attributed to other regulatory factors.
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