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Roles of endoplasmic reticulum membrane proteins in selective mitochondrial clearance
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Selective mitochondrial degradation via autophagy, termed mitophagy, is a fundamental catabolic process
conserved from yeast to humans. Mitophagy eliminates dysfunctional or excess mitochondria, contributing to
mitochondrial quality and quantity control. In the budding yeast Saccharomyces cerevisiae, Atg32, a
membrane—anchored protein specific and essential for mitophagy, is induced in response to oxidative stress
and targeted to the surface of mitochondria. Atg32 interacts with Atg8, a ubiquitin-like protein localized
to the autophagosome, and Atgll, a selective autophagy—specific scaffold protein acting in assembly of core
Atg proteins required for autophagosome formation. Importantly, the Atg32-Atgll interaction is stabilized
by phosphorylation of Atg32, which could act as a key regulatory step to promote mitophagy. Despite these
findings, how this physical interaction is regulated still remains to be elucidated. A genome—wide screen
has previously been performed to isolate single non—essential gene deletion mutants defective in mitophagy.
The isolated candidates include mutants lacking Getl and Get2, a protein complex that mediates insertion of
tail-anchored (TA) proteins into the ER membrane. Currently, how this ER-associated protein complex contributes

to degradation of mitochondria remains unknown.

In this thesis, I show that mitophagy during prolonged respiration is strongly reduced in cells lacking
Getl/2. Under the same conditions, loss of Getl/2 leads to only minor defects in other types of selective
and bulk autophagy. Although Getl/2 does not seem to be critical for Atg32 induction and mitochondrial
localization, it is required for efficient Atg32 phosphorylation and Atg32-Atgll interactions. Strikingly,
deletion of Ppgl, a protein phosphatase that dephosphorylates Atg32 and suppresses Atg32-Atgll interactions,
mostly restores mitophagy in getl/2-null cells. Furthermore, Getl interacts with Atg32, and Getl/2 is
transported to the vacuole, a lytic organelle in yeast, in a manner partially dependent on mitophagy. Together,
these findings implicate that the ER-associated Get1/2 and/or Getl/2-dependent TA proteins may act specifically
to promote Atg32 phosphorylation, stabilize Atg32-Atgll interactions, and facilitate mitophagy.
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KEEBEE T, HIEFRBORIRNI har KU T =77V — (A F 77 V—) ORNRMEITICNE R Z
VR BGetl/ 2D HRIRIT 21T o 72, Getl/213/Mafk (ER) BIZRELTEY, TAAT i — (TA) WE X7 &
DOERIEA~DOIFAZRHET D Z L3, MEOHIETHE SN TWD, F, FIBHEEOLITHIE T, Getl/213~A k
7y V—B#ERKT & LCHEESN TW R, v b7 7 V=B A EABFIIAAHOETE TH o712,

KUEFIL, Getl/2K\MIZIH T, OMOA— b7 7 ¥V —HERKIIRE REELZTRVDN, ~1 b7 7 V—
IR Ml & s 2 & (EBRFEIRGEICHEEE ) . O~ A b7 7 V=W FRI hay NUTHES 7 BEAtgd2d
UVBEBAETFT LTS Z &, QAtg320 U UL TLET HAtgd32-Atgl LHA/EARZ A LTnbH Z & (AtglllTE
WA —F 7 7 P— DR E LTES S Z NV HE) | @Atg320 ) b2 AICHIET 5 R A7 7 & —EPpgl & X
HEEDZ L TAtg32-Atgl IFRBEEHB L O~ A R 7 7 O—DBHEEO L)L ETHIET S L, OPpgl EFEEH L
W IIERIEIZRE T ATATL Z X B FarM I ha v R 7T ~MERET 2 Z L 2R L7z, b OmmAIX, Getl/228
Ppgl-Farf G A DERE~DBRBIAMERAT 22 & T A b7 7 V—ICHFHELTWDL I L2 FRETHHDOTHY, v b
T 7 V=D T OBMBI T IR TR N 5 X DR E LM TR B,
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