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Clarification of molecular mechanism of aberrant DNA methylation induction by
chronic inflammation
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Analysis of dysregulation of DNA methylation machineries revealed 1) that
Tet methylcytosine dioxygenases (Tet) genes, Tetl, Tet2, and Tet3, were repressed by NF-kB
signaling, downstream of IL-1B and TNF-a , via up-regulation of specific miRNAs, such as miR-26b
and miR-29c, and 2) that exposure to nitric oxide, produced by Nos2, enhanced enzymatic activity of
DNA methyltransferases (DNMTs). In cultured cells, TET repression by overexpression of one of the
identified miRNAs did not induce aberrant DNA methylation, while triple knockout of all the three
TET genes induced aberrant DNA methylation at thousands of genomic loci. The number of
hypermethylated loci became larger in combination with exposure to nitric oxide. These results
suggested that, in human tissues, a vicious combination of TET repression and increased DNMT
activity biologically induce aberrant DNA methylation.
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