
6-MONTH INTERNSHIP OFFER AT THE 

INSTITUT DES BIOMOLÉCULES MAX MOUSSERON 

IN MONTPELLIER, FRANCE 

 

SELF-ASSEMBLY OF BIO-ORGANIC NANOSTRUCTURES 
 

Background and project. Our group has a keen interest in the bioconjugation techniques that enable the 

effective construction of biomolecular assemblies from simple functionalized building blocks, with the aim of 

achieving the multivalent recognition of biological targets. We particularly make use of reversible 

chemoselective bioconjugation techniques that enable to generate multivalent recognition systems and 

dynamic combinatorial libraries through dynamic self-assembly processes. Recently, we have used dynamic 

covalent chemistry for generating adaptive peptide-based clusters that are self-assembled in situ through 

multiple acylhydrazone ligations, and pH-responsive dynamic polymers. Both systems were shown to be 

capable of effectively complexing nucleic acids through multivalent interactions, and a hit was identified for 

the cellular delivery of siRNA (Fig. 1). 

 

 

 

 

 
Fig. 1. Schematic representation of the self-assembled peptide clusters (left) and dynamic covalent polymers (right) that we developed 

for the complexation and delivery of nucleic acids. 

We are just starting a new project – SELFBIOMAT, funded by an ANR JCJC grant (see PhD offer below) – in 

which we will explore novel hierarchical self-assembly pathways to create smart supramolecular biopolymers. 

The 6-month research project proposed here will thus be strongly connected to this project. It will involve 

organic synthesis of building blocks (aromatics, amino acids derivatives), bioconjugation reactions, 

supramolecular self-assembly, and structural characterization of the conjugates and self-assembled systems. 

 

Laboratory. We belong to the Institut des Biomolécules Max Mousseron (IBMM, Glycochemistry & Molecular 

Recognition team) and are located at the Ecole Nationale Supérieure de Chimie de Montpellier (ENSCM) in 

Montpellier, France. The institute is part of the “Pole Balard” excellence cluster in chemistry which is 

supported by the LabEx CheMISyst (Chemistry of Molecular and Interfacial Systems) and the I-SITE MUSE 

(Montpellier University of excellence). 

 

Candidate. We are looking for a final year Master student (M2, Ingénieur) with a keen interest for the 

interface of organic and bioorganic chemistry. The project will involve organic synthesis, purification (Flash 

chromatography, HPLC), and characterization (1D, 2D, DOSY NMR, mass spectrometry, UV-Vis/Fluorescence). 

Starting date: January/February 2018 (flexible), stipend will be around 500€ monthly. 

 

Interested? Please send a CV/resume and a cover letter to Dr. Sébastien Ulrich (sebastien.ulrich@enscm.fr) 

 

Selected references from our group: L’Actualité Chimique, 2017, 417; Chem. Commun., 2016, 52, 4257-4273; 

Angew. Chem. Int. Ed., 2015, 54 (35), 10183-10187; Org. Biomol. Chem., 2015, 13, 9427-9438; Int. J. Mol. Sci., 

2015, 16, 3609-3625; Chem. Commun., 2014, 50, 14257-14260; Chem. Eur. J., 2014, 20 (45), 14705-14714; 

Chem. Eur. J., 2014, 20 (1), 34-41; Chem. Commun., 2014, 50 (44), 5810-5825 
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Ph.D. position in Supramolecular BioOrganic Chemistry, 2018-2021 

Hierarchical Self-Assembly of BioMaterials (SELFBIOMAT) 
 

A Ph.D. position is open at the Institut des Biomolécules Max 

Mousseron (IBMM, UMR 5247) in Montpellier, France. The 

SELFBIOMAT project, which is funded by the ANR (JCJC program), will 

revolve around the hierarchical supramolecular self-assembly of 

peptide-based biomaterials. 

 

Abstract. The production of custom-made functional biomaterials using sustainable synthetic processes is an 

important challenge for modern society. Nature provides inspiring examples of biomaterials which are self-

fabricated in a bottom-up fashion through hierarchical self-assembly. Here we propose to investigate a novel 

chemical system, made of functionalized aromatic cores and peripheral peptides, capable of self-assembling in 

a hierarchical fashion through a synergistic combination of covalent and supramolecular interactions. While 

the hierarchical process should result in the cooperative formation of supramolecular biopolymers, it is also 

designed to be light-responsive. The project will elucidate the mechanisms of self-assembly in equilibrium and 

the unusual effect of light irradiation on the out-of-equilibrium organization. It is expected that these 

multivalent and multifunctional self-assembled peptide-based nanostructures will be of great interest for 

applications in health and material sciences. 

 

Background. We have a strong background in supramolecular organic (J. Am. Chem. Soc., 2009, 131, 5546-

5559; Chem. Eur. J., 2009, 15, 5640-5645; Angew. Chem. Int. Ed., 2008, 47, 2240-2243) and bioorganic 

chemistry (Chem. Commun., 2014, 50, 14257-14260; Int. J. Mol. Sci., 2015, 16, 3609-3625), with a strong focus 

on irreversible (Chem. Eur. J., 2014, 20 (1), 34-41) and reversible (Chem. Commun., 2014, 50 (44), 5810-5825) 

chemoselective bioconjugation for generating multivalent recognition systems and dynamic combinatorial 

libraries. Recently, we have used dynamic covalent chemistry for generating adaptive peptide-based clusters 

(L’Actualité Chimique, 2017, 417; Angew. Chem. Int. Ed., 2015, 54 (35), 10183-10187; Org. Biomol. Chem., 

2015, 13, 9427-9438), responsive dynamic polymers (Chem. Eur. J., 2014, 20 (45), 14705-14714) for the 

recognition and delivery of nucleic acids (Chem. Commun., 2016, 52, 4257-4273), and cage nanostructures 

(Chem. Eur. J., 2017, DOI: 10.1002/chem.201702974). 

 

Laboratory. We belong to the Institut des Biomolécules Max Mousseron (IBMM, Glycochemistry & Molecular 

Recognition team) and are located at the Ecole Nationale Supérieure de Chimie de Montpellier (ENSCM) in 

Montpellier, France. The institute is part of the “Pole Balard” excellence cluster in chemistry which is 

supported by the LabEx CheMISyst (Chemistry of Molecular and Interfacial Systems) and the I-SITE MUSE 

(Montpellier University of excellence). 

 

Candidate. You have recently graduated (M.Sc., Ecole d’Ingénieur, Master II) with excellent knowledge in 

organic chemistry (synthesis, purification techniques, structural characterization). You have a strong interest 

for working at the interface of supramolecular chemistry and bioorganic chemistry, in particular in the self-

assembly of peptide-based supramolecular systems. You are a self-starter, working autonomously, willing to 

take initiatives and eager to work in a multidisciplinary project. You show a clear enthusiasm for research. You 

are a team player with very good communication skills. Knowledge of French would be useful but is not 

essential. Starting date: October 2018 (flexible), salary: ca. 1700 €/month. 

 

Interested? Please send a CV/resume and a cover letter to Dr. Sébastien Ulrich (sebastien.ulrich@enscm.fr). 
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