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Abstract:
Autophagy involves the sequestration of a portion of the cytosolic contents in an enclosed double-membrane
autophagosomal structure and its subsequent delivery to lysosomes for degradation. The molecular understanding
of autophagy has originated almost exclusively from yeast genetic studies. The autophagy process exhibits
fundamental differences between yeast and higher eukaryotes, including the presence of steps unique to higher
eukaryotes (e.g. autophagosomes maturation). My lab established C. elegans as one of the premier genetic models
to study autophagy. Using this model, we carried out the first systematic genetic screens in multicellular
organisms and identified a set of metazoan specific autophagy genes, known as epg genes.
Among the identified epg genes, we demonstrated that EPG-5 acts a tethering factor that determines the fusion
specificity of autophagosomes with late endosomes/lysosomes. EPG5 is recruited to late endosomes/lysosomes by
direct interaction with Rab7. EPG5 also binds to LC3/LGG-1 (mammalian and C. elegans Atg8 homolog,
respectively) on autophagosomes. EPG5 stabilizes and facilitates the assembly of STX17-SNAP29-VAMP7/8
trans-SNARE complexes for fusion of autophagosomes with late endosomes/lysosomes. By performing genetic
suppressor screens, we revealed that a block in O-GlcNAc-modification of SNAP29 facilitates formation of the
trans-SNARE complex and suppresses the accumulation of autophagic vacuoles caused by EPG5 deficiency. To
investigate the physiological function of Epg5 in mammals, we generated Epg5/epg-5 knockout mice and found
that Epg5 deficiency causes selective damage of certain neuronal populations. Recent studies revealed that EPG5
mutations are causatively linked with the multisystem disorder Vici syndrome. Epg5 knockout mice recapitulate
key features of Vici syndrome. Our study reveals that EPG5 is a Rab7 effector involved in autophagosome
maturation, providing insight into the molecular mechanism underlying Vici syndrome.
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