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Selective degradation of mitochondria (mitophagy) is an intracellular quality management system. In
this study, we sought to uncover the basic principles underlying mitophagy and performed molecular
analyses using budding yeast as a model organism.

[1] We gained new insights into the expression of Atg32, a protein that determines the selectivity
of mitochondria degradation. Atg32 localizes to the outer membrane of mitochondria, and directly
interacts with Atg8 and Atgll1, proteins required for autophagosome formation. Upon mitophagy, Atg32
is temporal ly up-regulated, which isacritical step to promote mitochondria degradation. In this study,
we found that the expression of Atg32 is suppressed incells lacking a phospholipid biosynthesis enzyme.
This mutant is strongly defective inmitophagy. When control led under a constitutive promoter, the Atg32
expression is induced, suggesting that its transcriptional regulation is |inked to phospholipid
metabolism. We are currently analyzing phospholipid signaling pathways related to gene expression, which
is expected to open an avenue towards innovating technologies to regulate mitophagy.

[2] We developed a new probe to quantitatively analyze mitophagy in yeast. A gene cassette encoding
this mitochondrial matrix-localized probe was integrated into the chromosome, which allowed cells to
express it at the same level. During mitophagy, mitochondria are degraded but this probe stays intact
and accumulates in the vacuole (lytic compartment). Thus, we can monitor mitophagy by western blotting
to quantify the amount of probe. Finally, we constructed an expression system to properly control the
levels of the mitophagy probe, which was important to avoid side effects of the overexpression on
mitochondrial respiration and morphology.




