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The emergence of antibiotic-resistant bacteria strains is seriously threatening human life, as 
recently underlined by the World Health Organization. Of particular concern is the case of 
Staphylococcus Aureus (SA) whose forms resisting to vancomycin or methicillin caused 
numerous patients death in Hospitals. 
In complement with the development of alternative drugs, it is then crucial to better 
understand how mutations of the bacterial genome induce the emergence of new resistant 
strains and to monitor this emergence in the human environment. The sensitivity and 
multiplexing possibilities of mass spectrometric (MS) approaches appears particularly 
relevant to tackle such problems. We propose to map the virulence-related proteome using 
a highly multiplexed targeted-MS approach.1 A key point of this task will consist in the 
identification of virulence-specific peptides, especially along mutation hot-spots, and the 
validation of the approach to ensure reliable relative quantification of the different targets. 
Preliminary results obtained in collaboration with bioMérieux and the group of Pr. F. 
Vandenesch (CIRI, National reference Center of SA),2 already provide a cornerstone of the 
doctoral project. The resulting proteomics information will be correlated to the available 
genomics databank in order to decipher the relationship between genome, horizontal genes 
transfer, and pathogenicity.  
We propose to extend the above systems biology approach by probing at the molecular level 
the regulation mechanisms for the transcription of virulence-related proteins. We will 
particularly focus on RNA sequences located in the 5’ untranslated regions of mRNA, also 
called riboswitches or RNA-thermometers.3 Those sequences operate by changing their 
secondary structure in response to temperature changes or modifications of their chemical 
environment. We propose to use ion mobility spectrometry (IMS) in combination with MS in 
order to characterize the conformational plasticity of different mutants of those RNAs. The 
unique experimental setup available in the lab4 will allow to gain detailed insight into how 
the conformational state of the RNA sequences is affected by temperature changes or 
specific ligand binding. One of the objectives of this work is ultimately to validate the use of 
IMS data in correlation with genomics information within a systemic approach. 
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