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Title of the project:  
Toward the structure of an atypical insect GABAA receptor 
Objectives (up to 3 lines):  
The objective of the internship is to express and purify a heteropentameric insect receptor GRD/LCCH3.  The 
structure of the receptor will then be obtained by cryo-electron microscopy (CryoEM), and will allow to better 
understand its role as an insecticide target. 
 

Abstract (up to 10 lines):  
Insecticides have been used for decades to control pests. However, their toxicity is now proven and there is 
a need to find new, more specific and less harmful molecules. One of the main targets of neurotoxic 
insecticides are the insect GABAA receptors, a class of ligand-gated pentameric ion channels. GABAA 
receptor subunits are encoded by several genes in insects, known as RDL, GRD and LCCH3. RDL subunits 
assemble to form a chloride-selective receptor. However, less is known about the GRD and LCCH3 subunits, 
except that they appear to assemble to form an atypical cation-selective receptor. 
In our lab, we are trying to obtain structures of these pentameric channels, using cryo-electron microscopy. 
We study model species such as the honey bee and its parasite, the varroa mite. The goal of this project is 
to express and purify this cationic GABAA receptor from different species. This work will contribute to the 
development of biomolecules that specifically target pest species and protect pollinator populations. 

 
Methods (up to 3 lines):  
The project relies on a combination of molecular biology, cell biology and biochemistry. We use 
lentiviruses to generate stable HEK cell pools that over-express our receptors of interest. Those 
receptors are then solubilized, purified and reconstituted in nanodiscs for CryoEM imaging. 
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Requested domains of expertise (up to 5 keywords):  
Biochemistry, molecular & cell biology, interest in structural techniques 
 
 
 
 

 


