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Abstract

Abstract

It was studied that a novel quantification method for demethylation epigenetic
toxicity of pollutants based on construction of hyper-methylated pEGFP-C3 plasmid
eukaryotic expression vector and applied to evaluate the epigenetic toxicity of aquatic

from polluted coastal in Tianjin, China.

pEGFP-C3 plasmid was extracted and purified after £. coli amplified intensively;
and then was double digested with restriction enzyme digestion for 3.0 kb long DNA
strand and 1.7 kb short DNA strand, which be collected and purified with agarose gel
electrophoresis. The EGFP gene promoter within the short DNA strand were methylated
completely with Msss.I, and then ligated to the long DNA strand for whole circular
pEGFP-C3 plasmid, which be gel purified for full-methylation status verification. The
methylated pEGFP-C3 plasmid were transfected into HepG-2 cells and incubated with

5-aza-dC at series of concentrations for 30 h.

Sodium bisulfite sequencing assay were carried out for quantification of methylation
status of EGFP gene promoter, quantitative real-time quantitative PCR were used for
quantification of EGFP gene expression, quantitative flow cytometry and fluorescence
photographs of cultured cells were resorted for quantitative detection of green
fluorescence intensity. The dose-response relationship between 5-aza-dC exposure and
its ability to demethylation at different levels, EGFP gene mRNA expression, and EGFP
protein were explored. Restriction enzymes co-digestion analysis and bisulfite
sequencing results showed that the methylation status of pEGFP-C3 gene promoter is
high. The tests of DNA methylation, EGFP gene mRNA expression, EGFP gene
expression were conducted successfully after artificial treated pEGFP-C3 plasmid

transfected into HepG-2 hepatoma cells successfully.
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Abstract

Good linear relationships were observed between 5-aza-dC exposure and gene
promoter methylation status, EGFP mRNA gene expression, EGFP protein fluorescence
intensity while 5-aza-dC exposure gradient of 0.00016, 0.0008, 0.004, 0.02, 0.1 uM,
respectively. The linear relationship for EGFP gene promoter methylation and 5-aza-dC
is y =-0.1962x + 0.856; R*= 0.800. The linear relationship for relative EGFP expression
volume and 5-aza-dC dose is y = 37.022x + 0.3087; R* = 0.9821. The linear relationship
for EGFP mean fluorescence intensity of cells and 5-aza-dC is y = 10.402x+6.0334; R*
=0.829.

The epigenetic toxicity of major polluted aquatics from marine in Tianjin is
evaluated based on the HepG-2 cell line reporter gene vector above. The heavy metal
extract of aquatic samples are prepared first uniformly, and then to be co-cultured with
the test system. The demethylation potential of them is marked with the corresponding
equivalent of 5-aza-dC. EGFP fluorescence can be quantitated with microscopy. Test
results indicate that the demethylation ability of 5-aza-dC with dose between 0.00080
pmol/L and 0.1 pmol/L can be quantitatively detected successfully. 9 of the total 19
aquatic samples show relatively strong demethyaltion ability and the amount of them
are among 0.00640-0.03870 umol/L 5-aza-dC equivalent which accounted for 47 % of

the samples tested in overall 19 species.

A green fluorescent protein reporter gene vector with hyper-methylated CMV
promoter is constructed successfully and the relatively sensitive response relationship
between the green fluorescent protein gene expression of it and the doses of 5-aza-dC is
observed. A novel method for quantification of demethyaltion ability of pollutants is
established. Actual test results show that there is serious heavy metal contamination of
seafood, especially shellfish, from Tianjin coastal and therefore have obvious
demethylation epigenetic toxicity. Environment water pollution poses a serious impact

on the quality of aquatic, and the safety of polluted aquatic can not be overseen.
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