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Project: Enzymes are a source of inspiration to tackle societal challenges, particularly in the field of sustainability. The excellent and rarely matched performance of metalloenzymes stem from their high sophistication. An example is the lanthanide-dependent methanol dehydrogenase (Ln-MDH), which can oxidise methanol under ambient conditions, and hosts in its active site a Ln3+ ion and a pyrroloquinoline quinone (PQQ, Figure 1.A,B).[1-3] This reaction is important because it formally corresponds to the release of one hydrogen molecule (H2) from methanol. Understanding how Ln-MDH catalyses this transformation could contribute to the achievement of reversible H2 storage in liquid organic carriers such as methanol.[4] However, the enzyme itself is difficult to produce and study. Therefore, the alternative approach proposed in this project is to synthesize and study the reactivity of mimics of the enzyme in order to identify the parameters essential for its activity. 
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Figure 1. Ln-MDH active site (A), structure of PQQ and derivatives (B), peptide synthesis (C), and test reaction for catalysis (D).

The aim of this internship is to synthesize peptide-based mimics of Ln-MDH and to study their catalytic properties. The work will be divided into three parts: 
(i) Peptide synthesis and coupling of PQQ or its derivatives to the peptide (Figure 1.C)
(ii) Physicochemical analysis (UV-vis, luminescence, NMR) to investigate Ln3+-coordination sphere
(iii) Determination of the catalytic activity of the mimics on a test reaction (Figure 1.D)

Environment: The selected candidate will work in a stimulating, dynamic, and international environment at the Laboratoire de Chimie de Coordination du CNRS in Toulouse, France, within the team ALAMBIC. 

Profile: We are seeking highly motivated candidates with a background in organic synthesis. 

Application: Please send a cover letter, your CV, and the names of two references to emilie.mathieu@lcc-toulouse.fr. 
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