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Title of the project: Lifelong Persistence Strategies of Toxoplasma gondii : Conquering the 
Host Cell and Evading Innate Immunity 

Objectives (up to 3 lines):  

The project aims to investigate how Toxoplasma deploys sophisticated mechanisms to profoundly modify the 
cells it infects and to promote parasite persistence. The student will explore the function of parasite-derived 
effectors that share the ability to reach the host nucleus and to regulate gene expression.  

Abstract (up to 10 lines):  

Toxoplasma is a prevalent single-celled eukaryotic parasite causing toxoplasmosis, a food-borne zoonotic 
disease potentially life-threatening in immune-suppressed individuals and in the unborn fetus. For those 
interested in the interaction between a pathogen and the host cell in which it grows, the last decade or so has 
been an exciting one in Toxoplasma research. We uncovered a new family of parasite-derived effector 
proteins that are singularly exported post-invasion into the host cell. Some appear to be clear counter-
defenses that neutralize innate immune responses, while others are subtler in their effects, tweaking host 
functions to optimize the intracellular niche for parasite growth. The project aims i) to explore the synergistic 
and/or antagonist effects of parasite effectors on host gene regulation, following their delivery in the nuclei of 
the infected cell, but also to ii) decipher the extent to which they contribute to immune evasion and/or 
sustained parasitism. 

Methods (up to 3 lines):  

The student will use a multidisciplinary approach to study two novel effector proteins including, cellular 
biology, genetic engineering in Toxoplasma (CRISPR-Cas9, AID KD…), innovative gene expression analysis 
(Nanopore RNA sequencing) and biochemistry coupled to mass spectrometry proteomics. 
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