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Monitoring the Zinc ion using the recombinant enhanced green
fluorescent protein (EGFP) based on E. coli surface display

Hakimi Naeeni S. and Sajedi R.H.

Dept. of Biochemistry, Faculty of Biological Science, Tarbiat Modares University, Tehran, Iran
Abstract

Environmental pollution by toxic metals, particularly heavy metals, arises as a result of
industrial, agricultural and sewage disposal activities. Zinc ion has many benefits but it
can cause many disorders including growth defects and tissue damage at higher
concentrations. Accordingly, development of a simple and inexpensive system for
monitoring toxic metals pollution is therefore needed. In this study, the interaction
between the surface displayed recombinant enhanced green fluorescence protein
(EGFP) in E. coli BL21 (DE3) strain as well as the purified protein and zinc chloride
(ZnCl,) in different concentrations has been investigated by fluorescence spectroscopy
measurements. The results showed that in the presence of Zn”", the green fluorescence
emission of the protein increased along with the increasing zinc doses. The detection
limit of Zn*" using the displayed and purified EGFP were determined to around 0.31
nM and 18 nM, respectively. Besides, in the presence of 2 nM concentration of various
metals, the fluorescence emission increased only in the presence of Zn*" and the other
metals had little or no effect on emission. Therefore, it can be concluded that the
biosensor based on bacterial surface display system expressing EGFP has a higher
sensitivity and specificity in monitoring the zinc ions than the purified protein.

Key words: Enhanced green fluorescence protein, surface display, heavy metals, zinc,
fluorescence spectroscopy.
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