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Metal–organic frameworks (MOFs) have diverse applications in
biosensing, biomass utilization, and catalysis. This study introduces
the concept of MOF Chemical Biology, focusing on encapsulating
biomolecules such as protein enzymes within MOF biocomposites
(enzyme@MOFs). These biocomposites are synthesized via a de novo
biomineralization approach under mild, aqueous conditions. Their
porous frameworks allow substrate diffusion while protecting the
encapsulated enzymes or bacteria from structural changes.

We also present the first successful encapsulation of enzymes into
robust zirconium-based MOFs (UiO-66) using a solid-state
mechanochemical method. The encapsulated enzymes retain
functionality and resist protease degradation, even in acidic
environments. These strategies offer a new platform to explore
biochemical functions of prokaryotes, eukaryotes, and mammalian
cells using MOFs.
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