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Apurinic apyrimidinic endonuclease 1/Redox factor-1 (APE1/Ref-1) has a pleiotropic role in controlling cellular response to oxidative stress. APE1/Ref-1 is mainly localized in the nucleus, but cytoplasmic localization has also been reported. A trafficking of APE1/Ref-1 between cellular compartments is reflected to different types of stressors. N-terminal region contains the redox regulatory domain characterized by 2 critical cysteine residues, C65 and C93. However, the functional role of cytoplasmic APE1/Ref-1 and redox mutants (C65A/C93A) are still unknown. We investigated the role of APE1/Ref-1 or its mutants on tumor necrosis factor-alpha(TNF-alpha)-induced vascular cell adhesion molecule-1 (VCAM-1) expressions in endothelial cells. N-terminus deletion mutants (putative nuclear localization signals) of APE1/Ref-1 were generated by deleting 28 amino acids of the N-terminus (29–318). The exposure of TNF-alpha increased the cytoplasmic APE1/Ref-1, which was inhibited by NADPH oxidase inhibitor, not cycloheximide nor leptomycin, suggesting cytoplasmic translocations of APE1/Ref-1. Transfection of an N-terminus deletion mutant APE1/Ref-1(29-318) inhibited TNF-alpha-induced VCAM-1 expression, indicating an anti-inflammatory role for APE1/Ref-1 in the cytoplasm. In contrast, redox mutant of APE1/Ref-1 (C65A/C93A) transfection led to increased TNF-alpha-induced VCAM-1 expression. Our findings suggest cytoplasmic APE1/Ref-1 localization and redox cysteine residues of APE1/Ref-1 are involved in critical role for anti-inflammatory activity of APE1/Ref-1 in endothelial cells.

