O-GlcNAc:  A POTENTIAL DIAGNOSTIC FOR PRE-DIABETES
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The dynamic cycling of O-linked N-acetylglucosamine (O-GlcNAc) is abundant and ubiquitous on myriad nucleocytoplasmic proteins.  GlcNAcylation is often competitive with Ser(Thr) phosphorylation, and it serves as a nutrient and stress sensor to regulate transcription, translation, and metabolism.  The extent of GlcNAcylation is highly responsive to nutrients, including glucose, amino acids, and fatty acids, and to cellular stresses of all types, especially oxidative stress.  In the short term, increased GlcNAcylation is pro-survival and likely represents a general protective mechanism.  In the long term, increased GlcNAcylation blocks insulin and other signaling pathways and contributes to glucose toxicity, apparently by altering the activity/specificity of transcription factors, such as SP1 and FOXO. 

Given O-GlcNAc’s responsiveness to nutrients and stress, and its direct role in mechanisms underlying diabetes, we hypothesized that increased site occupancy by the saccharide might be an early indicator of diabetes onset.  Glyco-proteomic studies in human red blood cells from normal, prediabetic, and diabetic individuals support the hypothesis that increased GlcNAcylation is correlated with the diabetic state.  During these studies, we unexpectedly observed that O-GlcNAcase (an enzyme that removes O-GlcNAc) is upregulated in erythrocytes from diabetic and prediabetic individuals.  Thus, two different avenues are now being further investigated:  1) Are site-specific changes in O-GlcNAc reproducibly predictive of diabetes onset?  2) Does increased expression of O-GlcNAcase represent an early predictor of diabetes onset?  
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