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Obesity and type 2 diabetes have been linked with the increase in consumption of added
fructose-containing sugars. Fructose is distinct from other sugars in its initial metabolism
via ketohexokinase (KHK), which bypasses regulated steps of glycolysis and rapidly
depletes ATP followed by purine degradation via xanthine oxidoreductase (XOR) and, in
addition, formation of the triglyceride precursors. The goal of our current project is to
investigate mechanisms by which purine degradation via XOR during fructose
metabolism by KHK contribute to metabolic syndrome. The initial hypothesis of this
project is that purine degradation via XOR during fructose overload facilitates
lipogenesis and low-grade inflammation, as well as oxidative and endoplasmic reticulum
(ER) stresses, and represents an important prodiabetic mechanism. So far, we showed
both KHK and XOR are critical for the lipogenesis and ectopic lipid deposition in the liver
and kidney as well as proinflammatory changes including proinflammatory imbalance in
the endocrine activity of the adipose tissue in response to fructose. XOR and KHK in
human renal tubular cells and hepatocytes will be silenced with shRNA. KHK-knockout
mice will be used in vivo followed by analysis of regulatory steps of lipogenesis.
Currently we are investigating how purine degradation via XOR triggers ER-stress
signaling, which mediate the prodiabetic effects of KHK-dependent purine degradation
including lipogenesis, ectopic lipid deposition and inflammation. This work will provide
mechanistic insights as well potential therapeutic approaches for the prevention and
treatment of the metabolic syndrome.

This is a basic research attempting to answer important clinical questions.
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