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During autophagy in yeast, autophagosomes deliver cellular components to the vacuole, resulting in the
release of a cargo-containing autophagic body (AB) into the vacuole. AB membranes must be disrupted for
degradation of cargo to occur. The lipase Atgl5 and vacuolar proteases Pep4 and Prbl are known to be
necessary for this membrane disruption, but the mechanistic underpinnings remain unclear. In this study, I
investigated the AB disruption mechanism by focusing on Atgl5 and Pep4/Prb1l.

First, | established in vitro lipase assay system that can detect vacuolar lipase activity derived from Atgl5.
The lipase activity was not detected in the absence of Pep4/Prbl.

Western blot analysis showed that most Atgl5 in the vacuole was cleaved by Pep4/Prbl in the N-terminal
region including transmembrane (TMD), which acts as a signal sequence for the MVB pathway. The
microscopic observation showed that a truncated form lacking the TMD was bound to the AB membrane.
Therefore, | conclude that after transport to the vacuole, Atgl5 is immediately cleaved from the MVB vesicle
and binds to the AB membrane.

Using internally FLAG-tagged Atgl5, | tried to purify the active Atgl5 from the vacuole. The elution
fraction obtained by immunoprecipitation had the activity of phospholipase B of broad head-group specificity.
Then | established in vitro AB degradation assay system using isolated ABs as substrates and finally
demonstrated that the active Atgl5 is sufficient to disrupt ABs.

Overall, | proposed the AB degradation mechanism model: First, Atgl5 is delivered to the vacuole by the
MVB pathway, where it is immediately cleaved from MVB vesicles by Pep4/Prb1. The processed forms are
bound to the AB membrane and activated by Pep4/Prb1 either during or following the localization of

Atgl5 to AB membrane. Then, the active Atgl5 ruptures the AB membrane by phospholipase B activity.
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