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High-speed and high-sensitive methods of carbohydrates based on mass isotopomer
analysis with the aim of monitoring glycan dynamics
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In order to clarify biological significance of glycan dynamics, we have developed
a tracing method for UDP-GIcNAc synthesis and utilization, and GIcNAc utilization using 13C6-glucose and
13C2-glucosamine, respectively, followed by the analysis of mass isotopomers. Because nucleotide sugars
an important building block in glycan biosynthesis. Analysis of isotopomers of UDP-HexNAc and CMP-NeuAc,
labeled with 13C6-glucose, revealed the relative contributions of metabolic pathways leading to
UDP-GIcNAc synthesis and utilization. Using 13C2-glucosamine, the diversity of glycan turnover was
observed in each glycan. In pancreatic insulinoma cells, the labeling efficiency of CMP-NeuAc was lower
compared with that in hepatoma cells, indicating that metabolic flows are responsible for the low
sialylation in the insulinoma cells. Thus, our strategy should be useful for systematically tracing each
stage of cellular glycan dynamics.
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