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Titre  du projet : Evolution of circuitry and behaviors from a cell-type-specific perspective 
 
Résumé du Projet de Stage  
Neurons are the most diverse cell type in the animal body in terms of morphology, physiology, molecular identity, 
activity, function, etc. They assemble into diverse circuits, which drive specific behaviours. These behaviours in turn 
are under selective pressure to help animals adapt to their environment, avoid predators, forage, find mates, and 
produce offspring. Pairwise comparisons between closely related species have demonstrated that small differences 
in neuronal identity, activity, and circuitry can affect behavioural output. However, it is unclear how generalizable 
these findings are. Therefore, a comprehensive study of the mechanisms that drive changes in behaviour remains 
elusive. The insect visual system has arisen as an ideal system to address the role of neuronal identity, neuronal 
features, and circuitry in the evolution of behaviours, using single-cell sequencing and advanced genetic tools as 
means to achieve this. 
Objective: The M2 student will address the differences in the circuitry that could underlie specific behaviors in 
different insects. 
To study neuronal circuits in non-model insects, the student will adapt genetic tools that have been developed in 
Drosophila. One will be trans-Tango which labels the postsynaptic targets of a neuron of interest; the other is Gal4 
which will be used to generate neuronal type-specific drivers. For this goal, s/he will focus on two species: a) Musca 
domestica, which is a fly whose behaviours and circuits should be comparable, albeit different, to Drosophila and 
b) the flour beetle Tribolium castaneum, which has been developed as a genetic model organism and for which 
many genetic tools are already available. The student will then combine the two tools to target specific neurons 
and visualize their circuitry, which will then be compared to that of Drosophila. 
In parallel, the student will also familiarize him/herself with single-cell sequencing data analysis that will allow them 
to choose the right candidate neurons to target. 
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