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            Abstract
Rab1 is a GTPase that regulates the transport of endoplasmic-reticulum-derived vesicles in eukaryotic cells. The intracellular pathogen Legionella pneumophila subverts Rab1 function to create a vacuole that supports bacterial replication by a mechanism that is not well understood. Here we describe L. pneumophila proteins that control Rab1 activity directly. We show that a region in the DrrA (defect in Rab1 recruitment A) protein required for recruitment of Rab1 to membranes functions as a guanine nucleotide dissociation inhibitor displacement factor. A second region of the DrrA protein stimulated Rab1 activation by functioning as a guanine nucleotide exchange factor. The LepB protein was found to inactivate Rab1 by stimulating GTP hydrolysis, indicating that LepB has GTPase-activating protein activity that regulates removal of Rab proteins from membranes. Thus, L. pneumophila encodes proteins that regulate three distinct biochemical reactions critical for Rab GTPase membrane cycling to redirect Rab1 to the pathogen-occupied vacuole and to control Rab1 function.
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                    Figure 1: 
DrrA has GDF activity that is required for activation of Rab1 bound to Rab GDI.
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Figure 2: 
LepB interacts with GTP-bound Rab1 and is detected on the early LCV.
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Figure 3: 
LepB interacts with Rab1â€“GTP and disrupts secretory transport in mammalian cells.
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Figure 4: 
LepB is a Rab1-specific GAP.
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Living in a vacuole
One of the properties that makes the most common Legionnaires' disease pathogen so virulent is its ability to exploit the vacuole formed inside host macrophages when they ingest the bacterium. The vacuole is meant to be as far as the pathogen gets, the site where host enzymes destroy it. But Legionella pneumophila hijacks the vacuole and directs it to be transported to the endoplasmic reticulum, where the bacteria multiply. Two bacterial proteins involved in this process have now been identified. DrrA protein turns on a molecular switch, Rab1, and subverts its function to allow the endoplasmic reticulum and the vacuole to fuse. LepB then turns off the Rab1 switch once the bacteria are in the endoplasmic reticulum.
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