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Development of an optical transcription regulation system using a caging-group free
photoactivatable dye ('Graduate School of Engineering, Osaka University, *JST PRESTO, *
Immunology Frontier Research Center, Osaka University) O Tatsuki Nonomura,' Masafumi
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Transcription is an important biological process, and its spatiotemporal manipulation using
light is a powerful method to analyze physiological functions. Optical regulation of
transcription is mainly achieved by introducing photolabile protective groups (PPGs) into
bioactive molecules such as transcription factor ligands. However, PPGs are reported to give
off reactive and cytotoxic byproducts upon photoirradiation. To address this, we focused on
QacR, a multidrug-resistant transcription regulator originated from Staphylococcus aureus".
QacR inhibits the transcription of a target gene by binding to an operator sequence (IR1).
However, binding to positively charged drugs induces its conformational change; thus,
activating transcription. Using photoactivatable silicon rhodamine® as a QacR ligand, we
demonstrated a caging-group free optical transcription regulation with a cell-free transcription
system.
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