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The rise of drug-resistant bacteria is rendering once-treatable diseases 
lethal again. The World Health Organization (WHO) and the Centers for 
Disease Control and Prevention (CDC) have assembled a list of critical 
pathogens for which the development of new therapeutics needs to be 
prioritized. Carbapenem-resistant Acinetobacter baumannii (CRAb) is at 
the top of this list. A. baumannii is a human pathogen that has acquired 
this position due to a dangerous combination of characteristics: (i) the 
facile acquisition of drug resistance genes and (ii) the ability to resist 
disinfectants and survive prolonged periods of desiccation. This 
combination enables A. baumannii to thrive in clinical settings. In addition, 
A. baumannii isolates are highly diverse, which makes it very difficult to 
develop new therapeutics. 

The aim of this doctoral research was to discover and characterize new 
(bio)molecules targeting A. baumannii that could be developed into 
targeted therapeutics or into diagnostic tools. Three approaches were 
used to accomplish this. 

First, through a repurposing screen of a chemical library we identified 
HDC1, a harmine-derived compound that inhibits the growth of 43 clinical 
A. baumannii strains, including 40 carbapenem-resistant isolates. 

Second, we used a nanobody-based approach to target A. baumannii. We 
generated an unbiased nanobody library targeting the entire cell surface 
of the pathogen. Screening this library led to the discovery of NbH7. This 
nanobody binds A. baumannii and a subset of Acinetobacter species but 
not E. coli or K. pneumoniae. We discovered that NbH7 targets Omp25, a 
conserved outer membrane protein, which enhances the potential of 
NbH7 as a diagnostic tool. 

Lastly, a nanobody-based peptide showed improved binding to live A. 
baumannii cells compared to the parent nanobody, confirming this 
peptide as the minimal binding element required for binding. 

Ultimately, this doctoral research resulted in the discovery of three new 
(bio)molecules to target A. baumannii. The nanobody has great potential 
for development as a diagnostic or therapeutic tool. Therefore, this 
research provides proof-of-concept for the development of tools to 
potentially target other problematic pathogens. 
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