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Quantification of water in living cells by Raman imaging
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[ Abstract] We report direct observation of spatial distribution and quantification of water
molecules inside a living HeLa cell and a budding yeast cell using Raman images of the O-H
stretching band. We found that the O-H stretching Raman intensity of the nucleus was higher
than that of the cytoplasm, indicating that water density is lower in the cytoplasm than in the
nucleus. The shape of the O-H stretching band of the nucleus is different from that of the
cytoplasm, suggesting that hydrogen-bonding networks and/or Raman bands of biomolecules
are different between the nucleus and the cytoplasm. The results of intensities of C-H
stretching bands also indicated that the concentration of biomolecules in the nucleus is lower
than that of the cytoplasm. We concluded that the nucleus is less crowded with biomolecules
than the cytoplasm.
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Fig. 1. Raman images of a living HeLa cell. The Raman
images were constructed by plotting the integrated
Raman intensity in the C-H stretching (A) and O-H
stretching (B) band regions.
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Fig. 2. Average Raman spectra of the nucleus ((a) blue,
n=7) and the cytoplasm ((b) red n=7) of HeLa cells, and
the difference Raman spectra (green). A raman spectrum
of Hank's Balanced Salt Solution (HBSS, (C) black,
n=7) was also shown.
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HeLa cells divided by the integrated O-H
stretching Raman intensity of surrounding
solution. The intensities due to biomolecules
were subtracted in the analysis.

< NV RE W HBE N O K D ZE R 53 AR O |

L 1B
[2% Xk

, T T ) —TCHIFPNIREE A M N o872 e FlE L b 2 LR TE B[1].

[1] M. Takeuchi, S. Kajimoto, T. Nakabayashi, submitted.



