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In this study, we aimed to develop a tool to control the synthesis of fusion
protein via small molecule-induced programmed 1 ribosomal frameshifting ( 1PRF). 1PRF is a
mechanism that redirects the translation of an mRNA into an alternative reading frame, resulting in
synthesis of two protein products from a single transcript. 1PRF is triggered by two elements: a
slippery sequence and a pseudoknot in the mRNA. We engineered the pseudoknot to respond to our small

molecule NCTn and applied the NCTn-responsive pseudoknot to trigger 1PRF for NCTn-dependent

synthesis of a fusion protein. For demonstration, we applied the NCTn-dependent 1PRF to premature
translation termination of the target protein, which altered transmembrane signaling and induced a
change in subcellular localization of the protein. We also explored pseudoknot RNA sequences optimal
for a small molecule-dependent  1PRF.
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