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Tablel- Probes for detection of GFLV

Sequence Position (nt)
Scorpion probe (forward) GCTCGAAATATATGTGTGTA 951-970
Scorpion probe (reverse) GCTCGACCCTCAGATA 1254-170
MBs (forward) (G/IA)AGGTTGCATTTCAV(G/A)T 2431-2447
MBs (reverse) CA-TT(G/A)AAAAC(A/T)CCTGGGT 2559-2576
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Figure 2- Schematic of the proposed identification method
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Figure 6- TEM image of graphene oxide sheet has rippling
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Diagram 4- Optimizing the concentration of graphene oxide for attaching to DNA probe
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Diagram 5- Optimizing time of incubation of cDNA with DNA probe (Over time, the light emitted from DNA of the primer increased).
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Diagram 6- Optimizing the concentration of cDNA of CP gene of GFLV for attaching to DNA probe (As the concentration of cDNA

increased, the fluorescence of the DNA probe increased).
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Abstract

The most destructive viral disease in vine plants is grapevine fan leaf virus (GFLV) which causes severe
damages to vineyards every year. Since the area under grape cultivation is significant compared to other
crops and its propagation is done by vegetative materials, therefore, the identification of this disease in
vineyards using a rapid method with high sensitivity is essential. In this study, in order to design a nano-
biosensor based on graphene oxide, cDNA of the coat protein (CP) gene of GFLV was used. The basis of
action of this sensor is the fluorescence emission obtained from the DNA probe. If the probe DNA is
hybridized with the cDNA of the CP gene, the emission fluorescence is observed and measured using a
fluorimetric device. In order to optimize the nanosensor, all factors of binding time of DNA probe to
graphene oxide, graphene oxide concentration, time of hybridization of cDNA to DNA probe and
concentration of cDNA for hybridization with probe attached to graphene oxide were evaluated. The
results showed that the designed nanosensor was able to detect CP gene and could detect GFLV with high
efficiency up to 10" mol/l.

Key words: Grafen Oxide, fluorescence, Grape fan leaf virus, nanobiosensor, hybridization.
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