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Lysosomes are increasingly acknowledged as dynamic "sensing hubs" that coordinate cellular 

adaptation to environmental changes, extending beyond their traditional role in degradation. This 

paradigm shift presents unprecedented opportunities to understand how diet-derived bioactive 

compounds influence cellular homeostasis and lifespan. The lysosomal quality control (LQC) 

mechanism, despite its dysfunction being a critical homeostasis process that suppresses cellular 

senescence and age-related diseases, remains largely unexplored in terms of dietary factor 

sensing. This represents a significant advancement in food science and preventive medicine. This 

study uncovered a previously unrecognized signaling pathway through which lysosomes sense 

phytochemicals and initiate adaptive cellular responses. Focusing on 6-(methylsulfinyl) hexyl 

isothiocyanate (6-MSITC), a bioactive isothiocyanate derived from wasabi, we found that 

lysosomes serve as the primary sensing site for this food component, initiating lysosome-derived 

intracellular signaling pathways. Furthermore, the transcriptional regulatory mechanisms 

activated by lysosome-derived signals were elucidated. These findings are expected to provide 

crucial insights into the molecular mechanisms by which food factor signals detected in lysosomes 

induce transcriptional programs, thereby enhancing cellular resilience and quality control. 
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