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Various Nutrients Modulate Mitochondrial Biogenesis and Function to Regulate Energy Utilization
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mitochondrial biogenesis, glycolysis, fatty acid B oxidation, animal model
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Choices of energy sources of different cell types are dependent on preferred metabolic pathways including glycolysis and fatty acid
beta-oxidation. Changes in contents of nutrients in diets can also contribute alternative cellular metabolic pathway. Changed
requirement for metabolic pathway to provide energy occurs during changed in cellular behavior and function. Mitochondria are the
organelle major in energy metabolism in eukaryotic cells. ATP production by mitochondria is through electron transfer and oxidative
phosphorylation. Given this physiological importance of the mitochondria, the observation that nutrients regulate mitochondrial
biogenesis was not unexpected, but requires new studies in order to characterize the pathways involved in this regulation. The
preliminary data of our studies presented that nutrients including 9-cis retinoic acid, 1,25-dihydroxyvitamin D3, and fatty acids could
modulate mitochondrial biogenesis. We also established cell model system with defected mitochondria for evaluation mitochondrial
biogenesis. In order to further understand the effects of nutrients supplement on cellular requirement for metabolic pathways and
mitochondrial biogenesis, this study will be processed. Three specific aims of this plan are listed: 1. Estimation of regulations of
glucose and fatty acid on cellular mitochondrial biogenesis, function and energy utilization. 2. Determination of high glucose and fatty
acids diets how to modulate mitochondrial biogenesis, function and energy utilization through ex vivo animal model. 3. Create a
real-time bioluminescence tracking animal model to examine the effects of various nutrients on mitochondrial biogenesis and function.
This plan include two cell models, cell lines and cells from ex vivo study, and one real-time bioluminescence tracking in vivo animal
model to evaluate the proposals. Importantly, this animal model will provide real-time tracking concept and long-term monitoring to
follow the fates of nutrients intervention. In this study, we plan to characterize regulation of nutrients on mitochondrial biogenesis,
modulation effect on energy metabolic pathway and establish a model to study how nutrients or hormones to regulate mitochondrial
biogenesis, this knowledge could bring new ways to better understand mitochondrial defect related diseases and possible preventive
and therapeutic treatment.



