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Optimizing of electrochemical nano-biosensor based on the label-free DNA and
modified nanomaterial to detect Fig Mosaic Virus
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Fig. 1. Outline of DNA electrochemical biosensors label free to identify Fig Mosaic Virus (FMV)
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Fig. 2. Square-wave voltammogram was performed by rapid Fourier transform of a DNA biosensor in
contact with 0 uM to 100 uM of target FMV- DNA sequence by applying a potential of -0.6 to 1 volts at a
frequency of 20 Hz in 16 cycles. Measurements in a solution of potassium ferric cyanide with a
concentration of 2.5 mM and ferrocyanide with a concentration of 2.5 mM, which was solubilized with a
phosphate buffer of 10 mM and a salt concentration of 0.2 mM KCl at a pH of 7.4.
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Fig. 3. Linear relationship of current response vs target DNA concentration measured by DNA

biosensor. DNA biosensor calibration curve designed in the concentration range of 0 uM to 120 uM of
FMV target DNA based on square wave voltammetry method with fast Fourier transform.
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Fig. 4. Response curve of biosensor hybridization time, differences in response to layer probes (Al) at
specific times.
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ABSTRACT

Today, electrochemical biosensors are highly regarded due to their high sensitivity and accuracy in tracking target
nucleic acids. On the other hand, due to the economic importance of fig trees, rapid and accurate diagnosis of its
diseases, including Fig Mosaic Disease (FMD), which is one of the most important and destructive viral diseases of
fig trees plays an effective role in the management and control of this disease. In this study, a novel label free
electrochemical DNA-based biosensor was optimized to qualitatively and quantitatively identify the presence of FMV
in the infected samples. In this regard, in order to optimize and improve the performance of the designed biosensor,
the concentration parameters of the DNA probe to form self-assembled monolayers and the time required to perform
the hybridization process in the biological range with the greatest impact on the DNA biosensor were investigated.
According to the data of the calibration curve, the first linear range at -3 uM to 3 uM was obtained with the equation
of the line y= 4.81x+34.58 and the detection coefficient (R>= 0.9967). In this research, the omtimized biosensor to
detect a stable, high selective, easy and fast FMV-DNA, promises a diagnostic method with high efficiency and
accuracy.

Key words: Fig mosaic virus, DNA label free electrochemical biosensor, optimizing, calibration
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