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designed DNA origami structure used as a template for protein encapsulation. (**b**) Schematic representation of the experimental procedure. Proteins and enzymes were encapsulated with high resolution *in-situ* formation of DNA overhang-mediated nanostructures and the

subsequent functionalization of gold nanoparticles with polyethylene glycol. (**c**) Representation of the digestion of the synthesized DNA with terminal deoxynucleotidyl transferase (TdT). (**d**) A schematic figure of protein reconstitution. The procedure to assemble the
catalytically active Au\@Pt nanocatalyst is depicted. (**e**) Interaction of different kinds of nucleobase-modified DNA, gold nanoparticles, and a linker system under open ends conditions. (**f**) Gel electrophoresis experiment with different kinds of modified DNA. Electrophoresis
was performed at 80 V for 20 min. (**g**) Illustration of the coiled coil formation. The different nucleobase-modified short DNA sequences were polymerized with a linker sequence. (**h**) *In-situ* self-assembled nanocatalyst at variable nucleobase-modified DNA sequences. This

experiment represents a system where small nanodomains are connected by the coiled coil form of the linker. The
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