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In silico interaction analysis of silver nanoparticles
(AgNPs) towards opportunistic pathogens protein
using STITCH 5.0
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Abstract

In recent years, in silico approach has been highlighted for advanced experimental
assessment on nanomaterials to give high simulation accuracy and economical drug discovery
workflows. In the case of silver nanoparticles (AgNPs), they exert a broad bactericidal effect
that obscures the exact mechanisms and toxicity from being readily used as potential drugs.
To precisely assess the bactericidal effect of AgNPs, it is essential to determine their binding
affinity towards bacterial cells using in silico interaction network using STITCH 5.0. In this
study, STITCH 5.0 database was used to assess the interactions between AgNPs with bacterial
proteins from two opportunistic pathogens, Pseudomonas aeruginosa (P. aeruginosa), Gram-
negative bacteria and Methicillin-Resistant Staphylococcus aureus (MRSA), Gram-positive
bacteria. The binding affinities of AgNPs to bacterial proteins are ranked using scoring systems
ranging from 0.6 to 1.0. The P. aeruginosa protein network interactions studies indicated that
AgNPs significantly interact with the membrane-bound efflux proteins czcA, opr) and oprM
with a very high confidence score of > 0.8. Furthermore, AgNPs were shown to strongly
obstruct various metabolic pathways by binding to PA4333, PA2119, PA1689 and azu proteins
due to increased uptake of silver into the cell. For MRSA, AgNPs were shown to bind at a
confidence score of > 0.6 to various intrinsic proteins causing significant disruption in the cell
by interfering with DNA binding and cell homeostasis. The results of this work demonstrate
that the bactericidal interaction of AgNPs with diverse pathogenic bacteria may be essentially
deduced using the aid of STITCH 5.0 as a reliable in silico interaction analysis.
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