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Measurement of the mechanical properties of the nucleus
in bone differentiation process of osteoblastic cells
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Abstract: The purpose of this study is to elucidate the effects of the mechanical environment of cell nuclei and their
mechanical properties on bone differentiation in osteoblastic cells. We investigated the changes in the three dimensional
morphology of nuclei in osteoblastic cells during their calcification process, and found that the nuclei reduced their height
and volume significantly during calcification. We also measured Young's modulus of the nuclei in the calcified and
uncalcified cells using atomic force microscope-based nano-indentation tests. No significant difference was observed in
Young's modulus of nuclei between the two groups. These results may indicate that mechanical environment around cell
nucleus rather than its mechanical properties affect the bone differentiation process of osteoblastic cells.
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Fig. 1 Typical example of fluorescent
image of nucleus of Saos-2 and its
locations of indentation by AFM
(crosses).
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curve of nucleus shown in Fig. 1

Fig.2 Force-cantilever displacement
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Fig.3  Typical examples of alizarin red S staining in
mineralized area of Saos-2 cells cultured in the osteoinductive
medium.
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Fig.4 Time-course changes in nuclear volume of Saos-2 cells
cultured in the osteoinductive medium.
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Fig.5 Time-course changes in nuclear height of Saos-2 cells
cultured in the osteoinductive medium.
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Fig.6  Elastic modulus of nucleus of Saos-2 cells following
disruption of actin and tubulin.
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