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Title of the project: Mechanisms of peptidoglycan transpeptidation 
Objectives (up to 3 lines):  
The aim is to better understand the transpeptidation reactions responsible for the cross-linking of the 
peptidoglycan, a key component of the bacterial cell envelope. 
 

Abstract (up to 10 lines):  
Peptidoglycan (PG) is the essential and main constituent of the bacterial envelope, conferring strength and shape 
to the cells.  PG is a giant molecular mesh constituted of chains of repeated disaccharides cross-linked by peptide 
bridges, which are formed by two types of transpeptidation reaction catalyzed by two enzyme families.  Linkage 
between the third residue of one peptide and the fourth residue of the other peptide (3,4) are formed by PBPs 
(penicillin-binding proteins), whereas linkage between the third residues of two peptides (3,3) are formed by the 
L,D-transpeptidases.  PBPs can be inhibited by beta-lactam antibiotics.  L,D-transpeptidases can play a role in the 
resistance to beta-lactams and are particularly important in some pathogens such as Mycobacterium tuberculosis.  
These important reactions have been difficult to study due to the lack of defined in vitro substrate.  We have now 
access to synthetic PG fragments of defined length and peptide composition prepared by chemist collaborators. 
The project is to use such compounds and recombinant PBPs and L,D-transpeptidases to characterize the 
requirements of the transpeptidase reaction of the different classes of enzymes and to understand structurally the 
interaction between these enzymes and their substrates. 
 

Methods (up to 3 lines):  
Recombinant enzymes will be produced and purified to carry out in vitro enzymatic assays.  Substrate/enzyme 
interactions will be investigated by NMR, requiring the preparation of isotopically labeled proteins. 
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Recognition of peptidoglycan fragments by the transpeptidase PBP4 From Staphylococcus aureus. Maya-
Martinez, …, Bougault, …, Simorre. 2019 Front Microbiol. 9:3223 doi: 10.3389/fmicb.2018.03223. 
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Requested domains of expertise (up to 5 keywords):  
Recombinant protein expression and purification; NMR; enzymology. 
 


