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Creation of Receptor-Based Fluorescent Sensor and Mapping of Protease Activity in Live
Mouse Brain. (' Graduate School of Engineering, Kyoto University, *JST ERAT 02 OSeiji
Sakamoto,l’2 Mengchu Wang,1 Kazuki Shiraiwa,' Hiroshi Nonaka,"* Itaru Hamachi"

A variety of extracellular proteases in central nervous system (CNS) play significant roles
to maintain the highly ordered brain functions. However, methods for analyzing detailed
localization and activity of each protease in live mouse brain are still limited. In this study,
we attempted to construct an AMPA-type glutamate receptor (AMPAR) based fluorescent
protease sensor in live mouse brain by a combination of ligand directed acyl imidazole
(LDAI) chemistry and inverse electron demand Diels—Alder (IEDDA) click reaction. For
creating AMPAR-based protease sensor, we initially introduced trans-cyclooctene (TCO)
click handle and Alexa Fluor 555 (Ax555) fluorophore on AMPARs in live mouse brain
using the LDAI chemistry. In the second step, Ax647 and methytetrazine (MeTz) conjugated
substrate peptide for a target protease was directly administrated into the mouse brain, which
allowed the rapid and selective chemical labeling of target receptors via IEDDA reaction.
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