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Construction of a Visible-Light Responsive Azobenzene-Bearing Gel Scaffold for Spatio-
Temporal Regulation of Integrin-Mediated Mechanotransduction (!Graduate School of
Engineering, Osaka University) OKenta Homma,' Itsuki Miyaguni,' Michiya Matsusaki'

Integrins are transmembrane proteins that anchor cells to the extracellular matrix. Integrins
play vital roles in deciding cell behaviors in response to the microenvironment. Specifically,
integrin-mediated mechanotransduction determines various cell functions. Designer scaffolds
capable of controlling this mechanotransduction could have applications in tissue engineering.

To this aim, we sought to regulate mechanotransduction by mechanically stimulating
integrins through photoisomerization of azobenzene molecules (Fig. 1a)". We synthesized a
visible-light responsive azobenzene monomer (PPAzo) with the cell-adhesive peptide (cRGD)
directly attached to PPAzo. PPAzo was subsequently polymerized with N,N-
dimethylacrylamide (DMA) to obtain a photoresponsive polymer (poly(PPAzo-r-DMA)).
PPAzo exhibited reversible absorbance spectra changes in response to visible light (Fig. 1b).
Additionally, cRGD-modified poly(PPAzo-r-DMA) was confirmed to be cell-adhesive through
adhesion tests. We will report on its potential for a photoresponsive scaffold to control
mechanotransduction.
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Fig. 1 (a) Conceptual illustration of this study. (b) Time-dependent absorbance of PPAzo at 470 nm.
1). L. F. Kadem, et al., Angew. Chem. Int. Ed. 2017, 56, 225.
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