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Research Focus
The van Hoek lab is focused on the study of antibiotic-resistant and biothreat bacteria, especially 
gram-negative bacteria. We have projects to discover and invent antimicrobial peptides against 
the multi-drug resistant ESKAPE (wound-infecting) pathogens as well as biothreat bacteria. We 
study cell-to-cell communication and biofilm formation in these dangerous bacteria, including 
new ways to disperse biofilms (peptides, DSF, chitinase) and regulate biofilm formation (quorum 
sensing via small molecules). Additionally, we are exploring new antibacterial treatments such as 
peptide nucleic acids. We have discovered powerful antimicrobial peptides naturally expressed by 
alligators, crocodiles, and Komodo dragons, and continue to develop novel synthetic 
antimicrobial peptides for in vivo studies. Biothreat Bacteria: We study the fundamental microbial 
physiology of Francisella tularensis, the causative agent of tularemia. Additionally, we have 
projects focused on Yersinia pestis, Burkholderia, and Bacillus anthracis, including the ability of 
Nanotrap particles to be used in the detection and study of these organisms. 

Current Projects
	■ Antimicrobial peptides to combat antibiotic-resistant bacteria and biothreat bacteria

	■ Computational design of antimicrobial peptides against multi-drug resistant gram-negative 
infection

	■ Francisella physiology (protein secretion, PGA production, regulatory systems, quorum sensing); 
Francisella chitinase enzymatic activity and biofilm regulation

	■ Nanotrap particles to detect markers of bacterial biothreat agents
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