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Background/Aim. Bacteria produce extracellular mem-
brane vesicles (EV), which now are being investigated for 
their application as immunotherapeutics, vaccines, and 
drug delivery vehicles with promising early results [1–3]. 
The properties of EVs are harnessed for the development 
of next-generation microbe-inspired therapies. The im-
munologic effects as the main mechanism of EV actions 
is currently in preclinical development [4]. We are focused 
on another aspect of their putative application in translation 
medicine, namely, on enzymes associated with EVs from 
various bacterial species for cancer therapy. The present 
study aimed to identify and characterize Pseudomonas 
aeruginosa ATCC 10145 and Komagataeibacter obedience 
IMBG180 proteases associated with EVs and demonstrate 
their effect on in vitro human malignant cells. Methods. 
The proteogenomic in silico analysis of the bacterial pro-
teases in bacterial genomes involved using cutting-edge 
tools from the Bacterial and Viral Bioinformatics Resource 
Center. We detected the secretory proteases using the 
SignalP 6.0 program and determined the localization of 
proteases in membranes using ProtComp Version 9. EVs 
from the secretome of bacteria were isolated using the 
ExoBacteria Isolation Kit (System Biosciences, USA). We 
confirmed the morphology of the proteolytic positive ex-
tracellular vesicles using transmission electron micros-
copy. The size distributions of OMVs were determined by 
analyzing the intensity of light scattering. We assessed the 
cell viability after the effect of EVs using the thiazolyl blue 
tetrazolium bromideassay and researched apoptosis rates 
in human cell lines using the Annexin V analysis. Results. 
The in silico proteogenomic and functional analyses pre-

sent the first identification and characterization of 13 pro-
tease genes in P. aeruginosaand, four genes in K. obedience 
genomes. The subcellular localization of proteases associ-
ated with EVs was predicted. Proteolytic-positive EVs 
exhibited cytotoxic effects against malignant human cell 
lines, resulting in apoptosis. Conclusion. In silico pro-
teogenomic analysis of the EV-associated proteases, along 
with functional studies, contribute to our understanding of 
the proteolytic activity of EVs and the potential applica-
tions of these nanostructures in biomedicine. Fundings. 
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