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ESKAPE is an acronym of Enterococcus faecium, Staphylococcus aureus, Klebseilla
pneumoniae, Acinetobacter baumannii, Pseudomnas aeruginosa and Enterbacter species
which are common causative agents of life-threatening nosocomial infections among critically
ill and immunocompromised individuals. These microorganisms are endowed with new
paradigms in pathogenesis, transmission, and drug resistance. Currently, there is an
urgent/immediate need of a broadly effective agent that can cope with these multi-drug
resistant (MDR) pathogens. In this study a novel approach to combat with the MDR ESKAPE is
proposed by using P. aeruginosa as a model for proving of concept. Engineered human single
chain antibodies (human scFv) or humanized-nanobodies specific to the bacterial virulence
factors including invasin (elastase), toxin (exotoxin A; ETA) and quorum sensing molecules (N-
acyl-L-homoserine lactones; C12-HSL) were produced in vitro by using phage display
technology. The HuscFv tested for their neutralizing activities by using several functional versus
functional inhibition assays. Molecular mechanisms leading to the neutralizing capacity of the
small antibodies were investigated by using phage mimotope search and computerized
homology modeling and intermolecular docking. It is envisaged that the so-produced fully
human scFv or humanized-nanobodies in their right mixture should be a safe and novel
remedy for combating against the drug resistant pathogen. Similar approach can be adopted

for inventing prototypic therapeutics for other members of the ESKAPE and other pathogens.
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