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Oxidative stress and epigenetic change are well known processes involved  the
carcinogenesis. We previously reported a relationship hetween oxidative stress and
hypomethylation of long-interspersed nuclear element-1 (LINE-1) both bladder cancer
patients and healthy subjects. We also demonstrated that LINE-1 hypomethylation was
induced by reactive oxygen species (ROS) in bladder cancer cell line. However the mechanism
0f ROS-induced LINE-1 hypomethylation is unknown.  this study, we investigated in a normal
human kidney cell line (HK-2) and two bladder cancer cell lines (UM-UC-3 and TCCSUP) whether
the ROS-induced LINE-1 hypomethylation was mediated via the depletion of methyl donor, -
adenosylmethionine (SAM). Cells exposed to 20 pM H20: for 24, 48 and 72 hr caused no
significant change of cell viability, but increases in intracellular ROS production and protein
carbonyl content. LINE-1 méthylation level was measured by combined bisulfite restriction
analysis PCR. H202 was capable of inducing LINE-1 hypomethylation in UM-UC-3 and TCCSUP
cells in time-dependent manner. At 72 hr, LINE-1 hypomethylation was observed in the H202-
treated cells, and the hypomethylation was reversed by Ot-tocopheryl acetate (TA), N-
acetylcysteine (NAC), methionine, SAM and folic acid. SAM was significantly decreased, while
total glutathione was increased in the H22-treated cells. The depleted level of SAM in H202-
treated cells was restored by NAC, methionine, SAM and folic acid, whereas the elevated total
glutathione was normalized by TA and NAC. We also demonstrated a significant decrease in
homocysteine level in HK-2 and TCCSUP cells treated with H202, and this phenomenon was
reversed by NAC. Conclusion, we demonstrated that SAM and homocysteine were depleted,
while total glutathione was raised, in cells exposed to H.Oz, and these changes were restored
by antioxidants (TA and NAC) and metabolites in one-carbon metabolism pathway (SAM,
methionine and folic acid). Our findings suggest that exposure of cells to ROS induces
glutathione synthesis via transsulfuration pathway, by which homocysteine is used to synthesize
cysteine, leading to deficiency of homocysteine. This subsequently causes depletion of SAM
and eventually hypomethylation of LINE-1.
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