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Title of the project:  

Interaction of beta-lactam antibiotics with penicillin-binding proteins from Streptococcus 
pneumoniae 

Objectives (up to 3 lines):  

To determine the affinity of the non-covalent binding of different beta-lactams to their target enzymes from 
S. pneumoniae to better understand the mechanism of resistance. 
 

Abstract (up to 10 lines):  

Streptococcus pneumoniae is a major human pathogen that causes otitis, pneumoniae and meningitis and 
kills over 1.5 million persons per year.  Beta-lactams, such as penicillin, form a covalent adduct within the 
active site of essential enzymes called penicillin-binding proteins (PBPs).  The pneumococcus is now 
commonly resistant to beta-lactams, by expressing altered PBPs that react extremely slowly with the drugs.  
The reaction between beta-lactams and PBPs comprises two steps: the formation of a non-covalent 
complex, followed by the formation of a covalent bond.  To help the design of novel antibiotics, we want to 
determine the relative importance of the alterations of the PBPs that cause resistance on the formation of 
the non-covalent complex with the beta-lactams or the formation of the covalent linkage. 
We will compare the interaction of various beta-lactams with PBPs from susceptible and resistant strains.  
Mutant PBPs that cannot form the covalent linkage will be used to investigate the affinity of the non-
covalent complex. 
 

Methods (up to 3 lines):  

Recombinant protein purification, fluorescence spectroscopy, thermal and chemical protein denaturation. 
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Requested domains of expertise (up to 5 keywords):  

Interest in biochemistry and microbiology. 
 


