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Breast cancer is a major public health issue and impact 1 for 9 women during their life. Breast cancer 
is a heterogeneous disease and four main subtypes can be described associated to different clinical 
behaviours. Among those, basal or triple-negative breast cancer (TNBC) is a very aggressive subtype 
with poor prognosis outcome due to lack of targeted therapies (1).    
Deregulation of cell polarity is a hallmark of cancer in solid tumors that participates to tumor 
development. The alteration of tissue organization and its homeostasis results in perturbation of 
signalling pathways. In breast cancer, cancer cells frequently reactivate developmental pathways 
including the Wnt/Planar cell polarity (PCP) signalling pathway which plays an important role during 
tumorigenesis. PTK7 is a membrane receptor belonging to the tyrosine kinase receptor superfamily 
and is involved in Wnt/PCP signalling regulation (2,3). However, PTK7 is described as a pseudokinase 
due to a lack of kinase activity. PTK7 overexpression was found associated to poor prognosis and has 
been also involved in resistance to chemotherapy in basal breast cancer (4) rendering PTK7 a 
promising new therapeutic target (Figure 1). 
 

 
 

This project aims to offer an alternative to therapeutic monoclonal antibodies against PTK7 which 
have already moved into clinical development (5) and is based on the discovery of chemical 
compounds specific to the PTK7 kinase domain. Because of the lack of enzymatic activity, we decided 
to eliminate PTK7 expression in cancer cells with compounds using the Proteolysis-Targeting Chimera 
(PROTAC) technology which induces the degradation of the target (Figure 2).  
 



 

 
 

In order to identify chemical compounds that interact specifically with PTK7, we have developed 
different screening strategies. Several chemical libraries have been screened in vitro using Thermal 
Shift Assay as a first approach. In parallel, we also developed a second screening strategy in cellulo 
based on the NanoBRETTM technology for which the development of the assay was performed by 
Promega (Figure 3/4).  
 

 



 

 
 

Selected ‘hit’ compounds will be validated using biophysical orthogonal methods (Figure 5) and 
optimized by medicinal chemistry. In this first objective, we will also evaluate chemical derivatives 
specific for E3 ubiquitin ligases. The second objective will be to further assess the efficacy of the 
identified compounds in vitro and in vivo using basal breast cancer cell models.    
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