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Autophagy is a catabolic cellular process in all eukaryotic cells that is responsible for bulk
degradation of proteins and organelles, particularly when cells exist under nutrient-deprived
conditions. Autophagy is utilized for many aspects of cellular events besides nutrient supply,
including defense against bacterial intrusion, antigen presentation, removal of aggregated proteins,
and quality control of organelles, and thus dysfunction of autophagy leads to a variety of human
diseases, including cancer, neurodegeneration, and microbial infections. In mammalian
autophagy, a crescent-shaped small membrane compartment, called isolation membrane, is formed
in the cytosol in the initial step of the autophagic process and it elongates to envelop cytoplasmic
components and to form a characteristic double membrane structure, called autophagosome. The
resulting autophagosome eventually fuses with lysosomes, which degrade their contents (Figure 1).
Thus, the autophagic pathway accompanies unique dynamic membrane biogenesis, but the
molecular mechanism of membrane trafficking regulating the autophagic pathway is poorly
understood. Recently, Atgl6L1, a protein essential for elongation of isolation membranes in
canonical autophagy, has been shown to specifically interact with Rab33, a member of the
Rab-type small GTPases that regulate a variety of membrane trafficking events, and the interaction
between Rab33B and Atgl6L1 has been shown to modulate autophagic activity (Itoh er al., 2008).
Thus, Atgl6L1 is suggested to play an important role in connecting between autophagy and
membrane trafficking; however, the physiological significance of the interaction between Atgl6L
and Rab33 in autophagy or other membrane trafficking events largely remains unknown. In this
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[Fig 1] A schematic model of the autophagic pathway.
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[ SECTION 2]

Atgl6L1, an essential factor for canonical autophagy, regulates hormone secretion from

PC12 cells independently of autophagic activity

Autophagy is a bulk degradation system in all eukaryotic cells and regulates a variety of biological
activities in higher eukaryotes. Recently, involvement of autophagy in the regulation of the
secretory pathway has also been reported, but the molecular mechanism linking autophagy with
the secretory pathway remains largely unknown. Here we show that Atgl6L1, an essential
protein for canonical autophagy, is localized on hormone-containing dense-core vesicles in
neuroedocrine PC12 cells and that knockdown of Atg16L1 causes a dramatic reduction in the level
of hormone secretion independently of autophagic activity. We also discovered that Atgl6L1
interacts with small GTPase Rab33A and that this interaction is required for the dense-core vesicle
localization of Atgl6L1 in PC12 cells. Our findings indicate that Atgl6L1 regulates not only
autophagy in all cell types but secretion from dense-core vesicles, presumably by acting as a

Rab33A effector, in particular cell types.
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