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Raman Spectroscopy and Molecular Imaging of Living Cells
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Recent developments of Raman microspectroscopy have enabled in vivo imaging of
living cells with high time, space and molecular specificity. We have recently discovered in a
living fission yeast (S. Pombe) cell a Raman band that sharply reflects the metabolic activity
of mitochondria. We called it the “Raman spectroscopic signature of life” [1, 2]. We have
also found [3] that this signature disappears concomitantly with a sudden appearance of a
particle called “dancing body” in a vacuole of a budding yeast (S. cerevisiae) cell and that the
appearance of the dancing body inevitably results in an eventual cell death. Changes in
organelles accompanying this spontaneous cell death process have been traced with excellent
molecular specificity by time-resolved Raman imaging (Figure 1). We are now able to discuss
the bio-activities of a single living cell from the viewpoint of structural chemistry.
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Figure 1: Raman-image tracing of cell death
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