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Reactive oxygen species (ROS) play a major role in the pathogenesis of many age related 

degenerative diseases. Nuclear factor E2-related factor-2 (Nrf2) is a basic leucine zipper 

transcription factor orchestrating antioxidant and cytoprotective responses upon oxidative and 

electrophilic stress via binding to the antioxidant response element (ARE), a cis-acting sequence 

within the regulatory regions of a wide range of protective genes, thus defending against various 

stimuli relevant to disease pathologies. In addition to its role in the protection against oxidative 

stress, Nrf2 also influences genes involved in lipid and glucose metabolism that may impact on 

its role in cardiometabolic diseases and cancer.  

Herein, the molecular mechanisms by which Nrf2 is activated upon endogenous and exogenous 

stimuli are portrayed, emphasizing the role of Nrf2 inhibiting protein Keap1. Specifically, Nrf2-

activating properties of endogenous products of lipid oxidation and nitration as well as the cross-

talk of Nrf2 signaling system with other stress signalling pathways are described. Furthermore, 

the role of Nrf2 in cardiovascular disease and cancer as well as the therapeutic potential of Nrf2 

targeted therapies is discussed. 
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