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During this study, we showed that the recombinant At?Q had lipid scrambling
activity in vitro. Atg9 structure was then determined by single particle analysis using cryo-EM (3.0

resolution). Based on the structure, mutants were prepared, and mutants with reduced lipid
scrambling activity were found. These mutants were not able to elongate isolation membranes in
yeast. This suggests that the lipid scrambling activity of Atg9 is necessary for the normal
progression of autophagy.
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