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Intracellular parasi<sm, the driving force of evolu<on of 
Legionella pneumophila and the genus Legionella
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ABSTRACT: Bacteria of the genus Legionella are present in
water environments where they replicate within protozoan
hosts. However, when aerosolized bacteria are inhaled, they
colonize the respiratory tract, invade alveolar macrophages
and replicate therein causing a human disease called
Legionnaires’ disease. Our analyses revealed that the
Legionella genomes encode a high number and great diversity
of effector proteins used to subvert host cells funcHon. They
share structural and sequence similarity with eukaryoHc
proteins. To further understand the evoluHon of the effector
proteins of these bacteria we have sequenced and analyzed
58 different Legionella species. Using comparaHve genomics
and phylogeneHc analyses, we idenHfied an extraordinarily
high diversity of eukaryoHc domains, several never idenHfied
in a prokaryote before. We demonstrated that both lateral
gene transfer from eukaryoHc hosts and bacterial genes that
became eukaryoHc-like by convergent evoluHon contributed
to the evoluHon of these proteins within the genus Legionella.
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