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We successfully showed the applicability of a matrix-assisted laser desorption
ionization mass spectrometry (MALDI-MS) system for getting chemically diverse
metabolite profiles on a single-mammalian cell. This ultrahighly sensitive MALDI-MS
technique enabled a spatially resolved detection of a broad range of metabolites
including nucleotides, cofactors, phosphorylated sugars, amino acids, lipids, and
carboxylic acids with their unique distributions. A combination of MS imaging and
metabolic pathway analysis visualized a spatiotemporal behavior of metabolites in the
central metabolic pathway regulated by an ischemia reperfusion in rat brain.
Furthermore, we developed a novel strategy for determining the elemental composition
of organic compounds using the peak ratio of isotopic fine structure observed by
ultrahigh mass resolution mass spectrometric data.
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