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Macroautophagy (autophagy) is lysosomal degradation system of cytosolic materials including protein-aggregates
and damaged organelles. An important process in autophagy is formation of autophagosome, an organelle with
double membranes specific for autophagy. The fates of outer membrane and inner membrane of autophagosome are
different. The outer membrane fuses with lysosome and become limiting membrane of lysosome, while the inner
membrane is degraded in the fused lysosome together with cytosolic materials that the autophagosome contains.
Although asymmetric features of autophagosome membrane are seen even in its precursor, an isolation membrane, it
is not uncovered how and why the asymmetry is formed. To address this issue, | focused on the proteins localized at
autophagosomes. If a protein were attached to inner membranes, it would be a substrate of autophagy. On the other
hand, a protein attached to outer membranes would not be degraded by autophagy. LC3 is a ubiquitin-like protein
anchored to both autophagosomal membranes and degraded if anchored to inner membranes. An LC3-binding
protein, p62, is degraded by autophagy in LC3-dependent manner. Another LC3-binding protein, OATL1, is
localized at autophagosomes in LC3-dependent manner but not degraded by autophagy. Immuno-electron
microscopic analysis revealed that OATLL prefers the outer membrane to inner membrane, suggesting asymmetrical
localization of OATL1. I am now constructing chimera proteins of p62 and OATLL to reveal essential motifs of

OATL1/p62 for outer/inner localization and the mechanism of asymmetric formation.




