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WHAT IS A METAEFFECTOR? USING YEAST TO FIND THEM.

WHAT’S NEXT?

Metaeffectors directly
target other effectors

HOST
TARGET

indirect
Effectors

target host proteins

Legionella

direct

Effectors are proteins delivered to host cells via dedicated bacterial 
translocation machineries. The intracellular bacterial pathogen, 
Legionella pneumophila, uses a Type IV translocation system to deliver 
over 300 effectors to the eukaryotic host cell (~10% of its proteome). 
The canonical role of effectors is to modify host targets. Metaeffectors 
(or effectors of effectors) directly modify other translocated bacterial 
proteins rather than the host. Yin-Yang effectors behave like canonical 
effectors, but indirectly interact through counteracting modulation of a 
shared host target.
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L. pneumophila infects a 
broad range of eukaryotic 
hosts (from protozoa to 
humans) and modulates 
conserved eukaryotic 
pathways. Because they 
target conserved pathways, 
37% of L. pneumophila 
effectors cause a yeast 
growth defect of ≥20%) 
when heterologously 
expressed. Normalized spot 
sizes of effector-expressing 
yeast clones grown at 1,536 
spot density.

Yin-Yang effectors
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Results from a 330 x 330 L. pneumophila effector screen (>108,000 
pairwise combinations). For more information, see: Urbanus, ML, 
Quaile AT et al. Molecular Systems Biology (2016)12:893.
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Identification of 
metaeffectors through 
BFG-Y2H (Yachie, N. et al. 
Molecular Systems Biology 
12, 863–863 (2016)) and 
other protein-protein 
interaction screening 
methodologies.
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Extension to other pathogens: obligate intracellular, extracellular; 
host-specialized, generalists; large effector repertoires, small 
effector repertoires. 

Subcellular localization, temporal regulation of translocation.

Development of sensitive technologies to capture interactions 
during infection.
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