A non-invasive electrochemical genosensensor for detection of c. difficile

ABSTRACT

Antibiotic-associated diarrhea refers to diarrhea that develops in a person who takes antibiotics.
Clostridioides difficile is the most serious causes of antibiotic-associated diarrhea infection. C.
difficile causes antibiotic-associated diarrhea and pseudomembranous colitis mostly by secreting
two major toxins called toxin A (TcdA) and toxin B (TcdB). These toxins commonly have been
used as targets for the detection of C. difficile infection (CDI) in both conventional diagnostic
methods and biosensors. In the present work a non-invasive electrochemical genosensor is
proposed for detection of bacterium. At first step, the genome is extracted from C. difficile-infected
fecal specimens. Guanidium thiocyanate, sarkosyl, and 2-mercaptoethanol are used to lysis the
bacterial cell wall. Then, silica nanoparticles are used to separate DNA from the lysate. Thereafter,
a glassy carbon electrode coated with gold nanoparticle-reduced graphene oxide nanocomposite is
used as the working electrode. Then, its surface is modified using a simple thiolated linear
oligonucleotide as the bioreceptor. An electroactive complex molecule namely hexaferrocenium
tri-hexa-isothiocyanato iron (I11) trihydroxonium (HxFc) is used as an intercalator so that its redox
signal is directly dependent to the concentration of target. The electrochemical signal is detected
by using differential pulse voltammetry. Scan rate studies indicated an irreversible single electron
transfer kinetics for HxFc. This genosensor is highly sensitive with a limit of detection of 0.2
femto-molar, and a linear response range of 0.5-1900 femto-molar. Also, the genosensor indicates
the responses in the mentioned linear range toward the genome extracted from either toxigenic or

non-toxigenic strains of C. difficile.
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