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We isolated iPSCs from two PD patients carrying the VPS35 D620N mutant. We
revealed that the number of autophagic vacuoles was significantly decreased in ATG5-knockout
fibroblast or ATG5-knockdown iPSCs-derived dopaminergic neurons compared with control cells.
Furthermore, estrogen, which activates alternative autophagy pathways, increased the number of
autophagic vacuoles in ATG5-knockdown VPS35 D620N mutant dopaminergic neurons. Estrogen induces Rab9

phosphorylation, mediated through Ulkl phosphorylation, ultimately regulating alternative
autophagy. Moreover, estrogen reduced the apoptosis rate of VPS35 D620ON neurons, and this effect of
estrogen was diminished under alternative autophagy knockdown conditions. In conclusion, Alternative
autophagy might be important for maintaining neuronal homeostasis and may be associated with the
neuroprotective effect of estrogen in PD with VPS35 D620N.
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