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Abstract

Integrin-based focal adhesions are essential for cellular attachment to the underlying tissue
microenvironment, mediating cell migration, rigidity sensing, and the transmission of forces to the
cell exterior. Recent studies suggest that the core mechanical linkage in focal adhesions may consist
primarily of three indispensable components — integrin, talin, and actin. Since chemo/opto-genetic
control offers a powerful approach for on/off switching of mechanical linkages that are prevalent at
biological intermolecular interfaces, to enable systematic investigation of integrin-mediated
mechanotransduction with high spatiotemporal precision, we generated a suite of chemo- and opto-
genetically modified talin to enable on-demand control of integrin/actin linkage by small molecule
or light, respectively. I will discuss the development, characterization, and application of these
molecular tools to interrogate different aspects of integrin-mediated mechanotransduction, with
recent examples on multiplexing super-resolution microscopy with optogenetics.
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