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Legionella and protist hosts

Predacious protists

Nature environment

?

Legionellosis

The mechanisms of infection and endosymbiosis 
in protistan hosts are not fully understood.



Paramecium /slipper animalcule

Paramecium spp.
◆ Free-living, single-celled,

freshwater ciliate.

◆ Feeding on bacteria, and found
widely in environmental water. 

◆ The cell body is 100–300µm,
and roughly cigar-shaped.

Chlorella and P. bursaria Holospora spp. and P. caudatum 



30m 48h 30m 48h

L. pneumophila philadelphia1-GFP E. coli-AsRed

100μm

（Watanabe et al. Sci Rep, 2016）

Legionella within Paramecium
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BioRecource of Paramecium



Symbiosis Type Cytotoxic TypeDigestion Type

Egestion

Legionella

Uptake

Cytotoxic
Effect



Cytotoxic type relationship

Philadelphia-1 Ofk308

50μm



Legionella endosymbiosis-modulating factor A

Identification of disrupted gene

Identification of transposon-inserted locus in the mutant
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Identification of cytotoxic factor

Legionella pneumophila Ofk308
(Cytotoxic type strain)

Legionella pneumophila Ofk308
lefA mutant

Transposon insertion into lefA gene

Cytotoxic Endosymbiotic



Digestion system of Paramecium
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