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The revolutionary impact of photoredox catalytic processes has ignited novel avenues for exploration,
empowering us to delve into nature in unprecedented ways and to pioneer innovative biotechnologies
for therapy and diagnosis. However, integrating artificial photoredox catalysis into living systems
presents significant challenges, primarily due to concerns about low targetability, limited
compatibility with complex biological environments, and safety risks associated with photocatalyst
toxicity. To address these challenges, herein we present a novel bioorthogonally activatable
photoredox catalysis approach. The introduction of 1,2,4,5-tetrazine quenched its photocatalytic
properties, which were restored upon an intracellular inverse electron-demand Diels—Alder iEDDA)
reaction with trans-cyclooctene (TCO) localized in mitochondria. This reaction led to a remarkable
photocatalytic oxidation of nicotinamide adenine dinucleotide (NADH), effectively manipulating the
mitochondrial electron transport chain (ETC) under hypoxic conditions in cancer cells. Additionally,
photocatalytic pyroptotic cell death was observed via the caspase-3/gasdermin E (GSDME) pathway,

resulting in notable antitumor efficacy and ATP reduction in tumor cells.

Bioorthogonal activation of photoredox catalysis
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1. Photocatalyst selection 2. Bioorthogonal reaction mediated photocatalytic pyroptosis
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