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A. Personal Statement  Health reflects the ability of an organism to adapt to stress. Stresses—metabolic, proteotoxic, mitotic, oxidative and DNA-damage stresses—not only contribute to the etiology of cancer and other chronic degenerative diseases but are also hallmarks of the cancer phenotype. Our work demonstrates that activation of the Kelch-like ECH-associated protein 1 (KEAP1)–NF-E2-related factor 2 (NRF2)-signaling pathway is an adaptive response to environmental and endogenous stresses and serves to render animals resistant to chemical carcinogenesis, other forms of toxicity, and inflammation whilst disruption of the pathway exacerbates these outcomes. Further, we have demonstrated that protection against these stresses is manifest in multiple ways: (i) prevention of macromolecular damage through induction of electrophile detoxication and antioxidative enzymes, as well as dampening of inflammatory processes, (ii) induction of macromolecular damage repair/removal systems including the proteasome and DNA repair, and (iii) activation of tissue repair/regeneration pathways. These cytoprotective effects of Nrf2 reflect responses mediated by direct activation of downstream effector genes and through cross-talk with other signaling networks contributing to cellular plasticity including aryl hydrocarbon receptor, NF-kB, p53 and Notch1. In addition to endogenous signaling molecules such as reactive oxygen and nitrogen species, growth factors and oxidized lipids, the Keap1-Nrf2 pathway can also be induced by thiol-reactive small molecules including dithiolethiones (e.g., oltipraz), isothiocyanates (e.g., sulforaphane) and triterpenoids (e.g., CDDO-Im) that demonstrate protective efficacy in preclinical chemoprevention models and in clinical trials. We view that targeting the pathway may provide important opportunities for disease prevention.
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Molecular Mechanisms of Chemoprevention: NRF2 Signaling

This project investigates the role of Keap1-Nrf2 signaling in the chemopreventive activities of dithiolethiones, isothiocyanates and triterpenoids against aflatoxin B1-induced hepatocarcinogenesis in rats.
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Molecular Biomarkers for Environmental Toxicants.  Project IV: Biomarker Based Evaluation of Human Interventions

This project seeks to continue the development and application of biomarkers to chemoprevention in populations at high risk for aflatoxin exposure and liver cancer.  
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Role of Enzyme Induction in Cancer Chemoprevention

This project seeks to evaluate the importance of enzyme induction in chemoprevention by examining the impact of Nrf2, Keap1 and other related transcription factor null genotypes on intrinsic sensitivity to carcinogenesis and the protective efficacy of enzyme inducing chemopreventive agents such as oltipraz and sulforaphane.


Role: PI

5 P50 CA088843 (N. Davidson)
 
09/30/06-09/29/11

 

NIH/NCI 









  






SPORE in Breast Cancer 

The goal of this project is to achieve a reduction in breast cancer incidence, morbidity and mortality via the focused pursuit of translational research.
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The Consortium for Understanding the Chemical and Biological Mechanisms for Cancer Chemoprevention

This project seeks to evaluate the mechanisms by which activation of the cytoprotective Nrf2 pathway by genetic and pharmacological means affects Notch1 signaling and subsequent tissue repair.
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Chemopreventive Efficacy of Broccoli Sprouts in Humans

The goal of this project was to conduct a pilot clinical trial to provide the first assessment of the efficacy of broccoli sprouts to modulate the metabolism of an environmental carcinogen in humans.    
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