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In the light of the current antibiotic crisis, with an increasing number of pathogenic 
bacteria displaying resistance against multiple antibiotics, it is of crucial importance 
to develop new ways to fight bacterial infections. The widely conserved bacterial 
GTPase Obg is regarded as an appealing new antibiotic target since it is essential for 
bacterial survival and plays a role in a wide variety of fundamental cellular processes. 
Moreover, Obg has also been identified as a central regulator of persistence, a 
phenomenon that allows bacteria to survive antibiotic treatments. Hence, Obg could 
serve a dual targeting purpose: while interfering with the essential function of Obg 
could directly kill bacteria, specifically targeting its persistence function could serve 
as an anti-persister therapy and thus increase the efficacy of existing antibiotics. In 
order to disrupt Obg’s functions, more information on the exact molecular pathways 
it is involved in is required. Therefore, the main aim of this PhD research was to 
identify and characterize new interactors of the Obg GTPase in E. coli (ObgE).  
 
First, we confirmed and characterized the interaction of ObgE with a selection of 
potential ObgE interactors, identified in an in vivo crosslinking experiment. ObgE’s 
interaction with the newly identified interactor YbiB, a fairly uncharacterized DNA-
binding protein, was studied in more detail. Using a variety of biophysical and 
structural methods, we showed that ObgE and YbiB Interact with high affinity in a 
characteristic biphasic manner. We demonstrated that the negatively charged and 
intrinsically disordered C-terminal domain of ObgE is the main driver of the 
interaction and binds in the positively charged grooves present on YbiB’s surface. 
Correspondingly, ObgE efficiently inhibits the binding of DNA to YbiB. Further 
research into the precise function of the YbiB protein is required to unravel the 
consequences of this inhibition and assess the potential of targeting this interaction 
as an antimicrobial strategy.    
 
In a second part of this PhD research, we studied a cytotoxic variant of ObgE (ObgE*) 
that induces rapid cell death when expressed. First, we biochemically characterized 
the ObgE* protein and identified its GTP-bound state as the toxic form of the protein.  
Subsequently, we demonstrated that ObgE* confers its toxicity by directly interacting 
with and inhibiting the activity of the LpxA enzyme. LpxA is involved in the 
biosynthesis of lipopolysaccharides (LPS), which are important building blocks of the 
outer membrane of Gram-negative bacteria. Consequently, ObgE* decreases the 
amount of LPS present in the Gram-negative cell envelope, finally leading to cell 
death. Thus, by studying the ObgE* mutant, we exposed a novel link between the 
Obg protein and the bacterial cell envelope, which was not reported before. 
 
Taken together, the PhD research presented here unveiled some pieces of the 
complex interaction network of ObgE, bringing us one step closer to targeting the 
Obg protein as an antimicrobial strategy. 
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Deciphering the interactome of ObgE: a widely conserved GTPase 
acting at the crossroads of cell survival and cell death  
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