3C14

IIA A= ERAV-REIEIMRNO

H.O / DORBAAF IR
DB e S N
OMNEyEE, FRAE RN, RAMIE, bk’

Direct observation of H,O / D2O exchange dynamics in a white adipocyte
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[Abstract] We have reported direct observation of exchange dynamics of H.O/D20 in a
lipid droplet, an metabolism-related organelle, by Raman microscopy. A lipid droplet is
composed of lipid esters and its Raman spectrum exhibits very strong C-H stretching bands
due to lipids and weak bands in the O-H stretching band region due to other biomolecules and
water. Immediately after the exchange of the culture medium of cells from H20 to D.O, O-D
stretching Raman bands appeared and the intensities of broad O-H stretching Raman bands
decreased and several Raman bands remained in the O-H stretching band region immediately
after the exchange to D>O. Time-lapse measurements of the integrated intensity in the O-H
stretching band region suggested that there are water molecules in a lipid droplet
exchangeable slowly with extracellular water.
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Fig. 1. A bright field image of a white adipocyte (A)
and Raman images constructed by plotting the
integrated intensity in the C-H stretching (2840 cm™ ~
2965 cm?) (B) and O-H stretching (3200 cm™ ~ 3680
cm?) (C) band regions.
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Fig. 2. (A) Raman spectra of a lipid droplet before
(a) and after (b) the exchange to DO buffer, and its
difference (c). (B) Integrated intensity ratio of O-H
str. /O-D str. in lipid droplets and buffer.
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Fig. 3. Time evolution of the integrated intensity
ratio of O-H str. / O-D str. in lipid droplets
normalized by the ratio of that in buffer medium.

PRH 5.

[1] M.Takeuchi, S. Kajimoto, T. Nakabayashi, J. Phys. Chem. Lett., 2017, 8, 5241.
[2] D. M. Carey, G. M. Korenowski, J. Chem. Phys., 1998, 108, 7.
[3] R. Wolfenden, A. Radzicka, Science, 1994, 265, 936.

[4] N. J. Van Zee, et al., Nature, 2018, 558, 100.



