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Imaging of Intracellular GLUT4 localization Using Protein-Labeling Probe with
Multiple Fluorescence Switches
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Understanding the dynamics of proteins in living cells is critical for deciphering biological systems and
developing new therapeutic approaches. We have developed a protein labeling platform based on the PYP-tag and
its tailored fluorescent probes, which has enabled us to image protein localization and dynamics with high specificity.
In earlier studies, we developed protein-labeling probes with OFF-ON-OFF type fluorescence switch to visualize
intracellular protein degradation. This probe, however, lacked detectability to pH change associated with endocytic
trafficking. In this study, we report the development of an advanced fluorescent probe capable of responding to both
acidic pH environments and lysosomal degradation events (Figure 1). This dual functionality allows for real-time
observation of membrane protein internalization followed by degradation. This probe was thus applied to imaging
of intracellular translocation of GLUT4, which is known to show multiple subcellular localization. By capturing
both pH-dependent changes during endocytosis and subsequent protein degradation, this system offers a more
complete picture of the endocytic pathway. This innovation not only enhances our ability to study the spatiotemporal
regulation of membrane proteins but also provides a valuable tool for probing cellular processes relevant to disease
mechanisms. The ability to monitor multiple cellular events with a single probe opens new avenues for research in

cell biology and drug development.
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