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		Abstract

		In situ tagging or dissection of the cell-of-interest is crucial for in-depth mechanistic understanding of multicellular processes. With our continuing interest on the targeted photocatalytic decaging chemistry, we herein report the extracellular targeted photocatalytic decaging system (dCAT-Ex) for spatially resolved cell tagging and surface proteome profiling. An antibody-targeting photocatalytic decaging system was first established on the extracellular space, enabling photocatalysis-enabled decaging of pre-anchored biotin precursors as well as proximal quinone methide probes on target cell surface. Visible light-controlled spatial cell labeling in in co-cultured cell samples was demonstrated first, enabling the catalytical tagging of target cells in a region-of-interest. Spatially resolved membrane proteome profiling was achieved by coupling quinone methide decaging chemistry with dCAT-Ex, which revealed a potential microdomain protein cluster around the HER2 receptor. Finally, we expanded the current strategy for photocatalytic prodrug decaging and selective tumor cell killing, which established the dCAT-Ex system as a general platform for diverse photo-controlled molecular manipulations on specific cell surface with spatiotemporal precision. 
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