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Supermolecule-mediated growth factor-immobilized surfaces for regulating
cellular functions
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We prepared growth factor-immobilized polyrotaxane SPRX) surfaces and tried
to regulate cellular functions by surface-immobilizing growth factor and modulating surface
molecular mobility. Previously, it has been reported that sulfated PRXs form complexes with bone
morphogenetic proteins (BMP-2). In the present study, sulfated PRX surfaces with immobilized BMP-2
were designed. It was revealed that the combination of surface-immobilization of BMP-2 and low
molecular mobility of PRXs significantly promotes osteoblast differentiation of preosteoblasts. This
suggests that regulation of molecular mobility and surface-immobilization of BMP-2 synergistically
enhanced osteoblast differentiation. Similarly, it was revealed that the PRX surface is also useful
in controlling the cellular functions of mesenchymal stem cells, liver-derived cells, vascular
endothelial cells.
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Figure 2. Time-courses of MC3T3-E1 densities on the surfaces of PRXs-PBzMA (e),
SPE-PRX5-PBzMA (o), PRXgs-PBzMA (A ), and SPE-PRXge-PBzMA (A) without additional BMP-2
and with soluble BMP-2 or tethered BMP-2 for 7 d.
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Figure 3. Gene expression levels in MC3T3-EL1 cells on the surfaces of PRX86-PBzMA and
sulfopropyl ether modified (SPE-) PRX86-PBzMA under various culture conditions after a 10-d
cultivation. Gene expression levels of runt-related transcription factor 2 (runx2), alkaline
phosphatase (alp), and osteocalcin (ocn) were determined by quantitative RT-PCR.
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