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“Intracellular parasitism, the driving force of the evolution 
of virulence of Legionella pneumophila and the genus   

Legionella” 

Legionella pneumophila is the etiological agent of Legionnaire’s disease, a Gram-negative bacte-
rium present in fresh and artificial water environments that replicates in protozoan hosts. When aer-
osolized bacteria are inhaled, they are able to colonize the respiratory tract, invade alveolar macro-
phages and replicate therein causing the disease. L. pneumophila is part of a large genus compris-
ing 65 species. Using functional and comparative genomics to deconstruct the entire bacterial genus 
we reveal the surprising parallel evolutionary trajectories that have led to the emergence of human 
pathogenic Legionella. An unexpectedly large and unique repository of secreted proteins (>18,000) 
containing eukaryotic-like proteins acquired from all domains of life (plant, animal, fungal, archaea)  
is contrasting with a highly conserved type 4 secretion system. I will give examples of our functional 
analyses of these eukaryotic-like proteins show that Legionella uses molecular mimicry as virulence 
strategy and show our evolutionary analyses that suggest that reshuffling and gene -acquisition from 
environmental eukaryotic hosts, may allow for the emergence of human pathogens.  
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