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Foldamer and Stapled peptide as inhibitors of PXR: an alternative therapeutic strategy 

for sensitizing cancer cell and stem cells to chemotherapy 
 

Context 

Colorectal cancer (CRC) is the third most common newly diagnosed cancer and the third most common cause of 

cancer death. Current standard-of-care treatments include surgery, radiotherapy and chemotherapy, sometimes 

in association with targeted therapies. However, treatment efficiency is severely hampered by the frequent 

occurrence of drug resistance and post-treatment tumor recurrence. In recent years, highly tumorigenic sub-

populations of cancer cells, the so-called cancer stem cell (CSCs), have been implicated in tumor initiation, 

metastasis and drug resistance leading to post-treatment tumor recurrence. In this context, our objective is to 

identify specific PXR inhibitors to sensitize cancer stem cells to chemotherapy. 

Project Summary (with expected results) 

In this project we propose a new therapeutic approach for sensitizing colon cancer cells and CSCs to current 
therapies by inhibiting a nuclear receptor that drives their chemoresistance. This approach combines the 
relevance of targeting the Pregnane X Receptor (PXR, NR1I2) and the inhibition of essential interactions 
(protein-protein interaction, PPI) for its activity by using novel molecular therapeutic candidates: stapled 
peptides and foldamers. In particular, we will focus on the PXR /SRC-1 coactivator interaction mediated by an α-
helix and the β-sheet PXR homodimer interface. PXR inhibitors based on the stapled peptide technology and 
foldamer scaffolds will be designed and synthesized. All the compounds will be analyzed by different techniques 
to characterize their tridimensional structures and will further be evaluated for their ability to specifically 
interact with PXR as well as to inhibit its transcriptional activity. In vitro characterization of foldamers and 
stapled peptides binding will be evaluated using fluorescently-labelled molecules and immobilized recombinant 
GST-PXR protein to monitor the ability of the peptidomimetics to prevent formation and/or dissociate the 
PXR/SCR-1 or the PXR homodimer complexes. The biological activity of the selected molecules on PXR signaling 
pathway will be first assayed in cellulo. Finally we will test their impact on colon cancers stem cell hallmarks 
both in vitro and in vivo: a) self-renewal efficiency, b) expression of CSC markers, and c) post-chemotherapy 
tumor relapse and secondary xenograft growth in mice. 

Candidate profile 

Candidates should have a PhD in molecular biology, and should be skilled in molecular and cellular biology 
methods.  
Interest and experience in the use of in vitro/in vivo cancer models and protein/protein interaction studies 
would be an advantage. 
Applicants should have a strong publication record (including at least one paper as a first author) in peer-
reviewed international journals, with an emphasis on quality rather than quantity of publications. 
Candidates should have excellent communication skills in spoken and written English 
The candidate is expected to be capable of working in a team as well as independently. He/she should have 
skills for managing a multidisciplinary project and the ability to solve problems by him/herself. In particular, the 
project being at the interface of biology, chemistry and structural analyses, the candidate should be able to 
closely collaborate with chemists and biophysicists/physicians. 
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This post-doctoral fellowship proposal is dedicated to worldwide PhD students who comply with the Marie 

Curie program mobility rules. (Not to have stayed or worked in France for more than 12 months, during the 3 

last years) and not have stayed more than three years in a non-EU country. 

 

The post-doc will start in fall 2016, for a period of 24 months. The contract will be signed with ENSCM (Ecole 

Nationale Supérieure de Chimie de Montpellier), institution involved in the PRESTIGE program. 

The net salary will be around 2 400€/month. 

 

Application / Submission 

Deadline for submission of applications: September the 30th, 2016 

 

The selected candidate activity will be mainly localized at the IGF (Institut de Génomique Fonctionnelle). She/he 

will have the opportunity to closely collaborate with chemists and biophysicists of the IBMM (Institute des 

Biomolecules Max Mousseron). In this context she/he will be implicated in some chemistry and biophysics 

experiments. This two year should allow the candidate to learn many new techniques and to acquire an 

attractive multidisciplinary profile. 

 

Please send a CV and a motivation letter to: 

Dr Jean-Marc Pascussi 

Institut de Génomique Fonctionnelle (IGF),  

141, rue de la Cardonille,  

34094 Montpellier cedex 5, France 

jean-marc.pascussi@inserm.fr  

Lab Website : http://www.igf.cnrs.fr/index.php/fr 

or  

Dr Muriel Amblard 

Institut des Biomolécules Max Mousseron (IBMM)  

UMR 5247 CNRS-Université Montpellier-ENSCM 

Université de Pharmacie, 15 av Charles Flahault 

34093 Montpellier cedex 5, France 

muriel.Amblard@univ-montp1.fr 

IBMM Website http://www.ibmm.univ-montp1.fr 
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