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Elucidation of the pathophysiology underlying human
diabetic kidney disease for the realization of
autophagy drug discovery
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This study elucidated the molecular mechanisms by which lipotoxicity induces lysosomal
dysfunction in obesity-related nephropathy. We demonstrated that the transcription factor TFEB plays
a protective role by maintaining lysosomal homeostasis through lysosomal exocytosis, thereby limiting
renal injury, whereas impairment of TFEB function exacerbates disease progression and promotes
pathological changes. Furthermore, we showed that saturated fatty acid -induced lysosomal damage is
mediated, at least in part, by fatty acid metabolic pathways and the mTOR-Rubicon signaling axis,
highlighting a previously unrecognized regulatory mechanism. In addition, we established a CRISPR-
based screening platform to comprehensively identify the key molecular determinants responsible for
lipotoxicity-induced lysosomal dysfunction. These findings provide an integrated understanding of
lipotoxic kidney injury and offer a foundation for the development of therapeutic strategies targeting
the autophagy-lysosome pathway.
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