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Abstract : Objective To elucidate the regulatory effects of titanium surface modification on the immune function of
immature dendritic cells (imDCs) , different crystalline nanomorphologies were constructed on titanium surface to
investigate the mechanobiological response of imDCs to nanomorphologies with different crystalline phases.
Methods Nanomorphologies with different crystalline phases were constructed on the titanium surface by anodic
oxidation and calcination. The changes of the cytoskeleton F-actin, cell adhesion and morphology of imDCs
cultured on nanomorphologies with different crystalline phases were observed by fluorescence staining. The
relative gene expression of adhesion molecules was detected by quantitative real-time PCR. The migration
behaviors of iImDCs were observed using real-time live-cell imaging, and the membrane fluidity was detected by
fluorescence polarization. Results Nanomorphologies with different crystalline phases, namely amorphous
phase, anatase and rutile, were obtained on the titanium surface by anodic oxidation and calcination. The
cytoskeleton of imDCs on nanomorphologies with different crystalline phases was remodeled. The spreading area
of cells on anatase crystalline phase was relatively small, which was (353.3+148.5) uym’. The number of
adherent cells was the largest, which was 587+ 132. The expression of adhesion molecules such as CDl1a,
integrin B2, ICAM1, and VCAMI1 were also increased in cells which cultured on anatase crystalline phase. The
imDCs cultured on anatase crystalline phase were equipped with strong migration ability. The accumulative
migration distance was (383.6+177.7) um, and the Euclidean migration distance was (51.82+50. 13) ym. The
membrane fluidity was relatively weak, and the fluorescence polarization was 0.348 5+0.041 8. Conclusions

imDCs can respond to nanomorphologies with different crystalline phases on the titanium surface and exhibit
different biomechanical behaviors. The results might provide a theoretical basis for the design of titanium

biomaterials with immunomodulatory functions.

Key words titanium; crystalline phase structure; dendritic cells; mechanobiological response
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