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Quantitative proteome profiling of Coxiella burnetii reveals major metabolic and 
stress differences under axenic and cell culture cultivation 
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Coxiella burnetii, an obligate intracellular bacterium, is the causative agent of the zoonosis Q fever. 
Classical genetic approaches are not routinely used and transcriptomic data often-missing confirmation 

on the proteome level. The aim is to use a semi-quantitative proteomics approach to identify isolate 
specific traits. C. burnetii phase I (NMI) and phase II (NMII) were compared during growth in axenic 

media with persistently infected mouse fibroblasts. Overall, 659 and 1046 C. burnetii proteins of 2132 

annotated coding sequences were identified. Proteome profiles clustered accordingly to the culturing 
conditions used and indicated different regulation patterns. NMI proteome profiles in axenic media 

indicate transition from exponential to stationary phase. Regulators such as RpoS, CsrA2, UspA1 and 
UspA2 were upregulated. Additionally, upregulation of several cell envelope processing, cell division 

proteins indicate transition from large cell variant to small cell variant. Translocation of proteins via the 

Sec translocon or type IV B secretion system is present under all conditions. Upregulation of oxidative 
stress response and transporters associated with osmoregulation was shown. This is the first semi-

quantitative analysis of axenically grown with cell culture propagated C. burnetii at the proteomic 
level. Particularly, transition from exponential to stationary phase and likely adaptations in response to 

the environment of the parasitophorous vacuole was demonstrated. 
  


