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Roles of stress-responsive transcription factors in health and disease
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Transcription factor Nrf2 regulates a broad cytoprotective response to
environmental stresses through induction of cellular defense enzymes. Keapl is an adaptor protein for
cullin3-based ubiquitin E3 ligase and negatively regulates Nrf2. This notion has been best demonstrated
in animal models, showing that Nrf2-null mice are sensitive to a wide variety of electrophiles and
reactive oxygen species (ROS). Keapl possesses reactive cysteine residues that act as_sensors for
electrophilic and oxidative stresses. We have verified this model through structure biology,
mouse/zebrafish genetics, and human cancer analﬁses. Elevated expression of NRF2 target genes confers
advantages on the growth of cancer cells through the metabolic reprogramming. Thus, the Keapl-Nrf2 system
opens a new avenue to the understanding of the signal transduction and regulatory processes underlying
the stress response and cancer progression.
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