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Sujet de stage :  

Our group focuses on chroma3n and epigene3c changes related to sexual reproduc3on, par3cularly 
on the structural changes undergone by paternal chroma3n during the forma3on of haploid gametes 
and aQer fer3liza3on during zygote forma3on. Cytoplasmic incompa3bility, a condi3onal sterility 
syndrome observed in many arthropods, illustrates improper integra3on of paternal chromosome 
during the forma3on of the zygote.  This syndrome is caused by Wolbachia, widespread 
endosymbio3c bacteria (which lives inside the host cells). These bacteria are known to manipulate 
their host's reproduc3on to favor their ver3cal transmission through eggs, using a variety of 
sophis3cated mechanisms. In Cytoplasmic Incompa3bility (CI), Wolbachia present in the male 
germline alters sperm so they can only create viable offspring when fer3lizing an egg already infected 
by the same Wolbachia strain. In contrast, uninfected eggs are killed during the first mito3c division. 
This mechanism effec3vely selects infected eggs and allows Wolbachia to invade insect popula3ons. 
This principle is, in fact, the basis of the global program to control mosquitoes that transmit the 
dengue virus (informa3ve video here: hZps://www.worldmosquitoprogram.org/). 

 CI was discovered several decades ago, but the underlying molecular mechanisms involving two 
molecular effectors were only elucidated recently (1). Our recent research on transgenic Drosophila 
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expressing effectors from Culex pipiens mosquitoes (Pip) reveals that the effector CidB functions as a 
toxin, accumulating in the nuclei of spermatozoa. During fertilization, in eggs that are not infected by 
Wolbachia, CidB interferes with the replication of paternal chromosomes, resulting in embryo death 
(2;3). In contrast, eggs infected with Wolbachia are protected by the expression of the second 
effector, CidA, which acts as an antidote.  

We have begun investigating another pair of effectors, CifA and CifB, found in the Wolbachia strain 
infecting Drosophila melanogaster (wMel). This research aims to investigate how the host influences 
the biology of the effectors, and the mechanism through which CI is rescued, either by CifA 
expression or by Wolbachia itself. 
 
The internship program will focus on either: 

- decrypting the mechanisms of paternal DNA replication poisoning by the wPip CidB toxin  
- characterizing the in vivo distribution and function of CifA/B effectors. 

 
Technologies utilisées :  
Drosophila genetics (crosses, phenotypic analysis, fertility test, ...), inducible transgenes ( UAS- Gal4 
system), cytology/microscopy (dissections, embryo collections, immunofluorescence, confocal 
microscopy ...), molecular biology and biochemistry.  

Mots clés : Wobachia, Cytoplasmic Incompa3bility, toxin-an3toxin, chroma3n, sperm chroma3n, DNA 
replica3on, mitosis, zygote, drosophila.  
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