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Studies on the Apgl2-Apg5 - Apgl6 complex essential

for autophagy
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In eukaryotic cells, the majority of intracellular bulk degradation occurs in the

vacuole/lysosome, an acidic compartment that contains various hydrolytic enzymes. Autophagy is
the main pathway to deliver cytoplasmic components to the vacuole in yeast, or to the lysosome in
mammalian cells, for degradation. In this process, portion of cytoplasm are sequestered within the
double-membrane structure termed autophagosome, which subsequently fuses with the
vacuole/lysosome. The sequestered components are, then, degraded by the vacuolar or lysosomal
hydrolases for reuse. The best-known role of autophagy is a cellular survival response to
starvation, but it also plays important roles in developmental process and cell differentiation.
Taking advantage of yeast genetics, autophagy defective mutants (apg) were isolated and so far 15
APG genes have been cloned. All of them seem to be involved in the step of autophagosome
formation. During the characterization of Apg proteins, a ubiquitin-like conjugation system, the
Apgl2 system, was found to be essential for autophagy. In this system, Apgl2 is covalently bound
to Apg5, which is catalyzed by Apg7 and Apgl0. Mammalian homologues of Apgl2 and Apg5
have been identified and undergo a similar covalent linkage, indicating that this conjugation
system is conserved in mammalian cells. Studies using mammalian cells further revealed that the
Apgl2-Apg5 conjugate localized to pre-autopagosomal membrane and is required for elongation
of the membrane to form a complete spherical autophagosome. But the exact molecular role of the
Apgl2-Apg5 conjugate is still unknown.
Recently, Apgl6 was found to interact with the Apgl2-Apg5 conjugate in yeast. Apgl6 is a 150-
amino acid protein that contains a carboxyl-terminal coiled-coil motif. Since Apgl6 is the only
molecule identified to interact with the Apgl2-Apg5 conjugate and required for function of the
conjugate, further characterization of Apgl6 would provide valuable insights into the molecular
role of the Apgl2-Apg5 conjugate. In this study, she found that Apgl2-Apg5 conjugate formed a
~350-kDa complex with Apgl6 in the cytosol of yeast cells, irrespective of autophagy induction.
As Apgl6 formed homo-oligomer through the coiled-coil region and cross-linked Apgl2-Apg5,
she generated an in vivo system that allows us to control the oligomerization state of Apgl6. With
this system, she demonstrated concretely that formation of the ~350-kDa complex depends on
oligomerization of Apgl6 and formation of this complex is required for autophagy in yeast.

Although the Apgl2-Apg5 conjugation system is highly conserved among eukaryotes,
there is no significant homologue of Apgl6. In mammalian cells, the Apgl2-Apg5 conjugate
forms a ~800-kDa complex, much larger than the yeast Apgl2-Apg5 - Apglé complex.
Purification of this ~800-kDa complex identified a novel Apg5-interacting protein containing
seven WD repeats. She demonstrated that this newly WD repeat protein, named Apgl6L, is a
functional counterpart of yeast Apgl6. Mouse Apgl6L interacts with Apg5‘ at its amino-terminal
region and forms a homo-oligomer through its coiled-coil region to form the ~800-kDa complex
as yeast Apgl6. Apgl6L associates with pre-autophagosomal membrane with the Apgl2-Apg5
conjugate, suggesting that the ~800-kDa complex functions in autophagosome formations in

mammalian cells.
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Since multiple homologues of Apgl6L exist in higher eukaryotes, the autophagic machinery is
well conserved through evolution. On the other hand, WD domain, which is thought to be a
platform for protein-protein interaction, is not found in yeast Apgl6. As the WD domain of
Apgl6l. is not required for interaction with Apg5 and homo-oligomerization, the ~800-kDa
complex is expected to interact with other proteins. Identification of such proteins would be
helpful to understand the molecular mechanism of the Apgl2-Apg5 conjugate in autophagosome

formation.
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