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B SH— N LB — 7 7 O—TCHfREND Z L 2D THLMNZ LT, &EBIZ, BR77V— X L
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Autophagy is an intracellular degradation system conserved in eukaryotes. Double—membraned vesicles called
autophagosomes sequester degradation targets and deliver them into lysosomes (in mammalian cells) or
vacuoles (in yeast or plant cells) for degradation. Specific proteins and organelles are selectively
degraded by autophagy through proteins called autophagy receptors. These proteins localize to degradation
targets, initiate autophagosome formation through their interactions with Atgll, and mediate selective
enwrapping of the targets by autophagosomes through their interactions with Atg8

I have worked on the molecular mechanisms by which autophagy selectively degrades the endoplasmic
reticulum (ER) and the nucleus in the budding yeast Saccharomyces cerevisiae. Among putative Atg8-binding
proteins determined by mass spectrometry of Atg8 immunoprecipitates, I identified two novel autophagy
receptors, Atg39 and Atg40, which induce selective autophagy of the ER (ER-phagy). Atg39 and Atg40 are
integral membrane proteins, which localize to the perinuclear ER (equivalent to the nuclear envelope in
S. cerevisiae) and the cytoplasmic and cortical ER, respectively. Atg39 and Atg40 interact with Atg8 and
Atgll, and cause autophagic sequestration of ER fragments derived from the ER subdomains to which these
proteins localize. Atg39 loads double-membraned vesicles, which are derived from the perinuclear
ER/nuclear envelope and contain intranuclear components inside, into autophagosomes, demonstrating that
Atg39-mediated selective autophagy targets a part of the nucleus (nucleophagy). My results suggested that
Atg40 is structurally similar to ER membrane—shaping proteins called reticulon—like proteins and generates
membrane curvature in the ER membrane which contacts with forming autophagosomal membranes.

ATG39 knockout cells showed abnormal nuclear morphology and decreased cell viability under nitrogen
starvation conditions. A7G40 knockout cells exhibited abnormal ER morphology under starvation conditions,
although these cells were normal for survival under these conditions. These results suggested that
ER-phagy/nucleophagy is important for cell adaptation to nutrient starvation.

In summary, in this study, I discovered the two novel autophagy receptors Atg39 and Atg40, and showed
that these receptors trigger selective autophagy of the ER and the nucleus in yeast. Moreover, this study
revealed the molecular basis and physiological significance of these novel autophagy pathways.
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