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PROTACs are molecules able to induce the knock down of a protein of interest (POI). They are 

composed of three building blocks: (i) the ligand of the POI, (ii) a linker, (iii) a ligand of the ligase 

E3. When the PROTAC binds to its POI, the corresponding E3 ligase is recruited leading to the POI 

ubiquitination and consequent degradation by the proteasome. 
 

The originality of this project lies in the use of PROTACs in toxicology for the cosmetic industry 

rather than in therapeutic fields (oncology, neurodegenerative or viral diseases).1 Accordingly, our 

group is interested in the conception and the synthesis of PROTACs which target the estrogen 

receptor (ER) to evaluate potential endocrine disrupter activity of a cosmetic compound. The 

cosmetic compound will be incubated with wild-type cells and in parallel with cells treated with the 

PROTAC targeting ER, leading to ER knock down. The evolution of the cosmetic compound will 

be analysed and compared between the two conditions allowing to assess if the compound is 

metabolized by ER, and then constitute an endocrine disrupter. Thus, these PROTACs are used as 

in vitro predictive tools in order to highlight the toxicity of the tested agents. 
 

On one hand, our work started the synthesis of original PROTACs from estradiol derivatives to 

identify 1) the importance of the linker’s position on the steroid, 2) which E3 ligase is the most 

efficient, 3) the biological activity in comparison with ER PROTACs already described in the 

literature. On the other hand, biological test consists to find the best conditions (time and 

concentrations) to evaluate specific ER extinction upon PROTAC treatment.  
 

One original PROTAC from ethinylestradiol (linker introduced on C17) and a reference PROTAC 

from raloxifene have been synthesized and tested in vitro. Currently the synthesis of two other 

original PROTACs from ethinylestradiol (linker introduced on C17) and estrone (linker introduced 

on C16) is in progress. Preliminary assays on the first two PROTACs are quite promising with 

significant reduction of ER amount in two dedicated cell lines.  
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