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Laboratory/Institute: CERMAV-CNRS	Director: Laurent Heux
Team: GBMS/Microbiology platform	Head of the team: Annabelle Varot

Name and status of the scientist in charge of the project: Marie Couturier, CR CNRS

	HDR:  yes ☐   no ☒
Address: 601 rue de la chimie, 38610 Gières
Phone: 0476037684	e-mail: marie.couturier@cermav.cnrs.fr
Program of the Master’s degree in Biology:
☐ Microbiology, Infectious Diseases and Immunology	☒ Biochemistry & Structure
☐ Physiology, Epigenetics, Differentiation, Cancer    ☐ Neurosciences and Neurobiology       

Title of the project: in vivo production and enzymatic modification of succinoglycan, a bacterial polysaccharide

Objectives (up to 3 lines): 

The internship aims to produce succinoglycan via high-cell-density bacterial culture in a bioreactor, degrade the polysaccharide using recombinant enzymes expressed in E. coli, and contribute to exploring its biotechnological potential for biomedical applications.

Abstract (up to 10 lines): 
Polysaccharides represent a remarkable class of biopolymers, distinguished by unique properties that set them apart from synthetic polymers. Naturally biocompatible and biodegradable, they can also exhibit particularly valuable biological activities, making them ideal candidates for developing advanced biomaterials in the biomedical field.
Among these, succinoglycan stands out due to its original properties, particularly its ability to undergo a helix-to-coil transition. In this context, a large-scale project is underway at CERMAV, at the intersection of chemistry, biochemistry, and biomaterials science, aimed at exploring and harnessing the potential of this unique bacterial polysaccharide.
This internship focuses on the biotechnology/biochemistry component of the project and consists of two main parts:

1- Establishing high-cell-density bacterial culture in a bioreactor to produce succinoglycan polysaccharide.
2- Enzymatic degradation of the polysaccharide using recombinant enzymes produced in E. coli.








Methods (up to 3 lines): 
Bacterial cultures in bioreactors, heterologous production of enzymes, enzymatic activity screening, colorimetric assays, affinity chromatography and size exclusion chromatography.

Up to 3 relevant publications of the team: 

-André Y, Richard E, Leroux M, Jeacomine I, Bayma E, Armand S and Priem B (2024) Production of unsulfated chondroitin and associated chondro-oligosaccharides in recombinant Escherichia coli. Carbohydrate Research. 
-Loiodice M, Drula E, McIver Z, Antonyuk S, Baslé A, Lima M, Yates EA, Byrne DP, Coughlan J, Leech A, Mesdaghi S, Rigden DJ, Drouillard S, Helbert W, Henrissat B, Terrapon N, Wright GSA, Couturier M and Cartmell A. Bacterial polysaccharide lyase family 33: Specificity from an evolutionarily conserved binding tunnel. Proc Natl Acad Sci U S A. 2025 122(7):e2421623122. 

Requested domains of expertise (up to 5 keywords): 
Microbiology, Biochemistry, Glycobiology, Enzymology
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