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      Inhibition of Chemotherapy resistance: cryo-EM structure of membrane 
receptor Patched in complex with active molecules.  

Inhibition de la résistance à la chimiothérapie : structure par cryo-EM du 
récepteur membranaire humain Patched en complexe avec des molécules 

actives.  
 

The Hedgehog signaling pathway controls stem cell differentiation during embryogenesis, thus 
leading to the formation of the neural tube and of many organs.  

We study the Patched receptor, a 150kDa protein that binds the Hedgehog protein and transports 
cholesterol, thus triggering the Hedgehog signaling pathway in normal cells.  It is very little expressed 
after birth. In cancer cells, Patched is overexpressed and it is involved in the efflux of chemotherapeutic 
drugs leading to resistance, which makes it an interesting therapeutic target. Our collaborators 
identified a natural compound that increases chemotherapeutic drug efficacy. However, its mode of 
action is not known and it is necessary to characterize the inhibitor binding to Patched to improve 
its efficacy (Signetti et al, 2020). The structure of Patched was solved by cro-electron microscopy and 
showed the interaction between Patched and Hedgehog, and also several cholesterol binding sites.  

We are studying Patched drug efflux function and inhibition using structural and biophysical 
methods.  

We express Patched in HEK293 cells, solubilize and purify it using amphiphilic polymers invented 
and produced in our laboratory. We have regular access to the cryo-EM microscopes at the Pasteur 
institute. During his or her internship, the student will purify Patched, measure ligand binding using 
biophysical methods (fluorescence, microscale thermophoresis…), collect and process single particle 
cryo-EM data in order to assess the binding sites of drugs and inhibitors on Patched.  

   
Patched (blue) is inserted in the cancer cell membrane and triggers chemotherapeutic drug (green) efflux. 
The inhibitor (red) blocks the efflux and increases cancer cell death by keeping the drug in the cell. The 
student will use cryo-EM to determine the drug and inhibitor binding sites on Patched with the aim to improve 
the inhibitor.  
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