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Dynamic metabolic profiling using in vivo stable isotope labeling

Tomohisa Hasunuma, Kazuo Harada, Chikahiro Miyake, Eiichiro Fukusaki

Metabolic profiling technique has enabled to analyze the level of various metabolites including minor intermedi-
ates by using MS or NMR simultaneously, but the information available from the technique was snapshot i vivo
at the time of sampling metabolites. In the dynamic steady state, metabolites are replaced with newly-
synthesized compounds at a constant rate and the total amount of metabolites remains unchanged. Therefore,
in vivo labeling with stable isotopes is necessary for the determination of turnover rates of metabolites.
Dynamic metabolic profiling formed by the combination of metabolic profiling and stable isotope labeling
technique enables to determine changes in metabolic flux exhaustively. In plants, responses to stress or
environmental changes would be based on systematic variations in metabolism. The dynamic metabolic

profiling would contribute to elucidate the complicated response mechanism.
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ADP-Glu; adenosine 5’-diphosphate glucose; DHAP, dilydroxyacetonephosphate, EAP, erythrose 4-phosphate; FBP, fructose 1,
6-bisphosphate; F6P, fructose 6-phosphate; GAP, glyceraldehyde 3-phosphate; G1P, glucose 1-phosphate; G6P, glucose 6-
phosphate; aKG, a-ketoglutarate; OAA, oxaloacetate; PGA, phosphoglycerate; PEP, phosphoenolpyruvate; Pi, phosphoric acid;
Rb5P, ribose 5-phosphate; RuBP, ribulose 1, 5-bisphosphate; RubP, 7ibulose 5-phosphate; S6P, sucrose 6-phosphate; S7P,
sedoheptulose 7-phosphate; SBP, sedoheptulose 1, 7-bisphosphate; UDP-Glu, uridine 5’-diphosphate glucose; XubP, xylulose
5-phosphate
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