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Glycation sites of serum proteins as potential diabetes type 2 biomarkers
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Non-enzymatic glycosylation or glycation is a common posttranslational modification produced by a chemical reaction 
between amino groups in proteins and sugars (aldoses or ketoses). The resulting Amadori- and Hynes-products can degrade 

to advanced glycation end-products (AGEs), known as markers of several metabolic diseases including diabetes. Diabetic 
conditions favour glucose-derived Amadori products, which is already used to measure the long-term blood glucose level by 
glycated haemoglobin (HbA1c). To establish middle-term diabetes markers, we have developed and optimized chromatographic 
and mass spectrometry techniques to identify glycation sites in proteins even if present only at low levels.

Plasma samples from diabetes type 2 patients and age-matched controls were digested with trypsin and the glycated peptides 
were enriched by boronic acid affinity chromatography. Thus more than 40 glycation sites in 14 proteins were identified by 
data-dependent acquisition using nanoRPC-ESI-LTQ-Orbitrap-MS/MS. Several positions in these proteins were found to be 
differentially glycated in diabetic patients and healthy individuals using label free quantification. Surprisingly, not all glycated 
peptides demonstrated significantly different abundance in diabetic plasma digests in comparison to controls. Thus, peptides 
resembling fourteen differentially modified sites in human serum albumin (HSA) were quantified as prospective markers by a 
MRM-method. Quantification relied on authentic and internal (stable isotope-labelled) synthetic peptide standards. Furthermore, 
enrichment by affinity chromatography and solid phase extraction were optimized for recovery and precision. Finally, we could 
show that several sites in HSA are glycated at significantly higher level in diabetes patients (p<0.05) indicating that they might 
represent promising type 2 diabetes biomarkers.
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