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NAD depletion mediates cytotoxicity
in human neurons with autophagy deficiency
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SUMMARY

Autophagy is a homeostatic process critical for cellular survival, and its malfunction is implicated in human
diseases including neurodegeneration. Loss of autophagy contributes to cytotoxicity and tissue degenera-
tion, but the mechanistic understanding of this phenomenon remains elusive. Here, we generated auto-
phagy-deficient (ATG5 /) human embryonic stem cells (hESCs), from which we established a human
neuronal platform to investigate how loss of autophagy affects neuronal survival. ATG5/— neurons exhibit
basal cytotoxicity accompanied by metabolic defects. Depletion of nicotinamide adenine dinucleotide
(NAD) due to hyperactivation of NAD-consuming enzymes is found to trigger cell death via mitochondrial
depolarization in ATG5 7/~ neurons. Boosting intracellular NAD levels improves cell viability by restoring
mitochondrial bioenergetics and proteostasis in ATG5/— neurons. Our findings elucidate a mechanistic
link between autophagy deficiency and neuronal cell death that can be targeted for therapeutic interventions
in neurodegenerative and lysosomal storage diseases associated with autophagic defect.

INTRODUCTION their fusion with lysosomes where the autophagic cargo is

degraded. This process plays a fundamental role in cellular
Macroautophagy, herein referred to as autophagy, is a catabolic  and energy homeostasis via the clearance of undesirable macro-
process encompassing the formation of autophagosomes and molecules and organelles and via the utilization of the
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