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Artificial antibodies against a photo-switchable small molecule for optical cell manipulation
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Optical manipulation of tag-fused proteins using photo-functional synthetic molecules is a
powerful approach for controlling cell functions. In this study, we developed a novel chemo-
optogenetic tool for cell manipulation based on an artificial antibody—photo-switchable small
molecule pair. First, we generated artificial antibodies that bind to the cis-form of azobenzene
using the TRAP display. The clone #16 showed high affinity and specificity to cis-azobenzene
in vitro and in cells. By fusing clone #16 to signaling proteins, we successfully demonstrated
photo-reversible control of cell signaling, such as the Raf/ERK pathway, and cell migration.
Keywords: In vitro selection, Artificial antibody, Azobenzene, Tag protein, Intracellular signal
transduction
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