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Summary  
 

The research proposal was study on the full-length RavZ, an associated molecule with autophagy 

marker protein LC3B. Legionella pneumophila can hinder host cell autophagy by using the 

specific effector protein RavZ that cleaves phosphatidylethanolamine (PE)-conjugated LC3 on 

the phagophore membrane. We determined crystal structures of RavZ showing different 

conformations of the active site loop without LC3. The structure of RavZ is markedly different 

from that of ATG4B, which shares a functional similarity. To obtain detail information of action 

mechanism of this cysteine protease, we focused on RavZ complex structures with various 

substrates (LC3 protein as well as different peptides). Because of continuous failure to obtain 

complex crystals between RavZ and LC3 (or its C-terminal peptide), We performed the 

biochemical characteristics of the RavZ-LC3 interaction, and identified three LIR 

(LC3-interacting region) motifs in RavZ. They locates both flexible N- and C-terminal regions of 

RavZ and are critical for substrate recognition. Interestingly, there are two tandem LIR motifs at 

N-terminal region, but only one LC3 can interact with the N-terminal region of RavZ. These 

results suggest a novel mechanism of RavZ action on the phagophore membrane and lay the 

groundwork for understanding how bacterial pathogens can survive autophagy. 
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