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Development and applications of amino acid metabolomics on cancer cells
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Abstract

Metabolomics is a comprehensive analysis of numerous small endogenous molecules contained in cells,
biological fluids, and tissues. In addition to a complementary understanding of physiological functions,
metabolomics may be also a promising tool to explore potential biomarkers for diagnosis, prognosis, and
therapeutic response. In this study, we developed a method to evaluate states of cells treated with anticancer drugs
under various conditions via the comprehensive analysis of amino acids, termed amino acid metabolomics.
Intracellular and extracellular amino acids were quantified with liquid chromatography and the concentration data
were further analyzed using multivariate analyses to represent samples on two-dimensional graphs. Using this
approach, the effects of anticancer durg treatment could be distinguished at high discrimination rate. These results
indicate the feasibility of our proposed method for assessing the effectiveness of anticancer drugs on various cancer
cell lines in small laboratories or medical institutions.
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Fig.1 Concept of amino acid metabolomics for evaluating of anticancer drugs on
cancer cells by multivariate analyses.
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Fig.2 PCA-DA score plots obtained from analyses of colo201 cell culture medium treated with 5-FU
(a), CPT-11 (b), and CDDP (c). Colo201 cells were incubated at 0, 12,24, 36, 48, and 72 hr.
The numbers indicate the incubation time (hr) .
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Fig.3 PCA-DA score plots obtained from analyses of DLD-1 cell culture medium treated with and
without 20 gg/mL 5-FU under normoglycemic/normoxic (a) and hypoglycemic/hypoxic (b)
conditions. DLD-1 cells were incubated at 0, 12,24, 36,48, 60, and 72 hr. The numbers indicate
the incubation time (hr) .
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Fig.4 PCA-CA score plots obtained from analyses of intracellular amino acids of PANC-1 cells
treated with GEM (a and b) and PP (c and d) under either normoglycemic or hypoglycemic
conditions. PANC-1 cells were incubated at 0, 24, 48, 72, 84, and 96 hr. The numbers
indicate the incubation time (hr).
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