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Elucidation of the function of the pre-autophagosomal structure through in vitro
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Despite the importance in autophagy, the entit¥ of the PAS has been a
long-standing mystery. We showed that the PAS behaves as a liquid droplet with high fluidity in
budding yeast. In vitro experiments using purified proteins revealed that the Atgl complex can
undergo liquid-liquid phase separation to form a liquid droplet. Mutations inhibiting phase
separation of the Atgl complex impaired PAS formation in vivo, suggesting that the entity of the PAS
is a liquid droplet formed by phase separation of the Atgl complex. Further in vitro analyses
revealed that phospho-regulation of Atgl3 by TORC1 and Ptc2 regulate the phase separation of the
Atgl complex, thereby regulating the PAS formation. Finally, using synthetic liposomes and protein
droplets, we reconstituted the PAS attached to the vacuole in vitro. These data suggest that the PAS
is a liquid droplet formed on the vacuole, which will function as a place for autophagosome

formation by concentrating various Atg proteins and membranes.
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