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North Carolina Central University 
Julius L. Chambers Biomedical Biotechnology Research Institute
Purpose: The Julius L. Chambers Biomedical Biotechnology Research Institute (JLC-BBRI) Nutrition Research Program at the North Carolina Research Campus is conducting research to identify and evaluate bioactive natural products from functional foods and herbal medicine for the prevention and treatment of cancer and diabetes and their complications using metabolomic and nutrigenomic approaches. In addition, the zebrafish vertebrate model is used to understand the molecular mechanisms of cardiovascular diseases and to validate their therapeutic compounds including drug-like small molecules and natural products.
Current and Future Scientific Activity:
· Use of  cancer and diabetes models to study the preventive effects of bioactive food components on cancer and diabetes and its complications;

· Purification, structure elucidation, bioavailability and biotransformation study of novel bioactive natural products from functional foods and medicinal herbs (such as Traditional Chinese Medicine);

· Use of chemical and genetic approaches to dissect the molecular mechanism of blood vessel development to suppress cardiovascular diseases and to combat cancers.
Principal Investigator, Tin Chung Leung, PhD:
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Dr. Leung’s research focus is to understand the mechanisms by which  signaling molecules guide and pattern vascular networks during the formation of new blood vessels, and to exploit the therapeutic potential of chemical modulators (drug-like small molecules and natural products) that will suppress cardiovascular diseases and to combat cancers. Dr. Leung’s research team use zebrafish as a vertebrate model system for their analyses because of the striking similarity in protein sequences, conserved developmental processes of organogenesis, and the common appearance of pathophysiological processes between zebrafish and humans. Phenotypic resemblance of zebrafish gene mutations to human cardiovascular disease as well as physiological responses to drugs exhibited in the zebrafish system provide strong arguments for its use as a model system to study human cardiovascular development and disease. Particularly relevant to their studies, zebrafish development is ex-utero, embryos are optically transparent allowing visual analysis of blood vessel development, gene knockdown technology enables the specific inhibition of genes involved in angiogenesis, transgenic fish with fluorescently labeled blood vessels are available and embryonic development is rapid allowing easy analysis of angiogenic events. In summary, the large-scale vertebrate genetics combined with chemical suppressor and enhancer screens will make the zebrafish an innovative high-throughput drug discovery tool.
