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                Fundamental to the pathogenic lifestyle of several intracellular bacteria is their ability to modulate trafficking of the phagosomes in which they reside1. The bacterial pathogen Legionella pneumophila resides in a phagosome that restricts its fusion with host endosomes and lysosomes2. The intracellular fate of L. pneumophila is determined by a type-IV-related transport system encoded by 24 dot and icm virulence genes3,4. L. pneumophila dot and icm mutants reside in phagosomes that rapidly fuse with lysosomes, resulting in decreased intracellular survival and a severe intracellular growth defect5,6. Here we show that the primary function of the dot and  icm products is to transmit a functionally cis-acting signal to the host macrophage that drives maturation of the L. pneumophila phagosome into a replicative vacuole. We find that L. pneumophila dot and  icm mutants are able to grow intracellularly when the bacteria are residing in a phagosome established by L. pneumophila that retains its ability to alter phagosome trafficking. These results show that L. pneumophila  tailors the phagosome into a specialized organelle permissive for bacterial growth through the specific actions of the dot/icm genes.
To further address whether there is a signal transmitted by virulent  L. pneumophila that has the capacity to act in trans, we used a mixed inoculum consisting of a wild-type and a dotA mutant strain of  L. pneumophila to infect bone-marrow-derived macrophages. If the wild-type bacteria were secreting a trans-acting factor, it could potentially restore intracellular growth to a dotA mutant that has lost the ability to alter phagosome trafficking. In these studies, we used a dotA mutant carrying a plasmid that produces green fluorescent protein (GFP). In macrophages that had ingested both wild-type and mutant bacteria, we did not detect replication of dotA mutants in phagosomes that were isolated from those containing wild-type L. pneumophila (Fig. 1b).
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                    Figure 1:  L. pneumophila create an organelle permissive for intracellular replication by altering trafficking of the phagosome in which they reside, but do not affect trafficking of heterologous vacuoles.


Figure 2:  Early signalling events mediated by the dot/icm gene products are sufficient to create a vacuole that supports intracellular multiplication of L. pneumophila.
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