
PhD in Polymer Chemistry, starting in fall 2020 

Sequence-Controlled Polypeptide Polymers 
Laboratoire de Chimie des Polymères Organiques (LCPO), CNRS, Université de Bordeaux 
Supervisors: Colin Bonduelle / colin.bonduelle@enscbp.fr 
           
 
 
Keywords: Ring-opening polymerization, N-carboxyanhydride monomers, biomimetic copolymers, 
simplified analogues of proteins. 
 

Context. The use of proteins as building blocks for the design of materials holds tremendous promises; 
however, the preparation of natural proteins remains a challenge in this perspective. To solve this problem, 
the design of synthetic “proteins” is an alternative approach to mimic key structural or functional features by 
either reproducing the primary sequence of natural proteins using solid-phase synthesis (Merryfield 
synthesis) or by preparing simplified analogues of this primary sequence using polymer chemistry. So far, 
the use of solid-phase synthesis, a long multistep process, also implies that 1) the cost-effective gram scale 
production is often a challenge and 2) the preparation of new defined synthetic structures is associated to 
tedious optimization. These both limitations are critical drawbacks that generally preclude the use of 
sequence-controlled synthetic "proteins" in materials applications. 

Goals. The challenge of creating synthetic materials with the structural sophistication and complex 
functions found in biology has been a long-term goal in materials science. Interestingly, the most economical 
and efficient process to prepare polypeptide chains is not the Merryfield synthesis but a one step 
polymerization process, the ring-opening polymerization (ROP) of N-carboxyanhydrides monomers. The 
goal of the PhD project is to go one step further with this polymerization process by designing a new 
class of polymer scaffolds with primary sequences controlled through copolymerization. As proof of 
concept, the research project ambitions the design of thermoresponsive polymers to access simplified 
analogues of elastins or the design of bioactive polymers reproducing the cell adhesion of fibronectin.  

 

 

Supervision. The PhD candidate will be supervised by Colin Bonduelle, chargé de recherche at LCPO. 
The project combines skills in organic chemistry, polymer chemistry, physico-chemistry (self-assembly) and 
biochemistry. The PhD student will be based at LCPO and the candidate will work in the team of S. 
Lecommandoux "Polymer Self-Assembly and Life Sciences".	 https://www.lcpo.fr/team-3-polymer-self-
assembly-life-sciences/ 

Salary. 1400 euros/month (before tax, including health insurance). 

Contact. Please contact Colin Bonduelle by email for application (provide a CV, academic transcripts 
and eventual recommendation letters). https://euraxess.ec.europa.eu/jobs/515867 


