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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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Figure3- Schematic of fluorescence change of ssDNA-FAM-

GO composition. FAM is the fluorescence dye based on
fluorescein.

Sl s Rl el Ll 53 il e - b
Gl LOT il isvams bl 5 wles Gus glad 5505
Sl L ST GHS i Ol b4 Ol GRS
SSDNA JI5 .05 S s L HIVL 4 by o DNA lubis

5-AGTCAGTGTGGAAAATCTCTAGC-:(P1) 5,
Gda DNA 5 5 (ol w0l K, = FAM) FAM-3'
5 5l el oole HIV1 Jels
&S5 Js 5l GCTAGAGATTTTCCACACTGACT-3)
(5-) 5l el Sole HIVL [2b Jig 5 «(HIV-L Ll
LSy .5 GCTAGAGATTGTCCACACTGACT-3
R O COUNEE | PRI RPN UL i SOV
o3P bl Sl deST GBS b el -
L slebs &les S5 ~1b Jue 5l Olse « (Retrovirus)
s LS S S sl LVL sl 5 208
on FRET) e b cons (550 Jl dewy 4 0l
Al e LS| (AUPNS) S b3 56 5 S| (318 las s
Sl Gk 5l sball Gy snass st s
U o dsbo 5 edd ol Lbog)lS L Las e O gralibial
Jsb 33l pls a il o gl 4y 035 0501 =gl gzl sl
AeST S Sl 0 s g5 (S B sals edalia Ly s
5l sl sl ool ed ) AUNPS 5 GO o FRET L
ab-DNA-) oui  Jae AUPNs « sSDNA J S b
sl 05 S Jas Lauls Olyge 4 DNA U805 45 (AUPNS
DS A AeST S e SGa b o3t el
$ln DNA (slaus dS gyl (slaos S 5L oS5 e

- AN Gliumo) 9 jarly IV o jloud | pikidcd 093 | iams 3 (o] § Sl (micideo


https://dor.isc.ac/dor/20.1001.1.25885073.1398.8.2.1.9
https://gebsj.ir/article-1-294-en.html

[ Downloaded from gebgj.ir on 2025-11-18 ]

[ DOR: 20.1001.1.25885073.1398.8.2.1.9 ]

a:U CJLJ} <_§J§.&

ORI S S SN U PP 2

~

o Relatve Fluorescence nfensity O

Relative Absorbance

N

—Go
- — - SSDNA-GO
---- Au NP-dsDNA-GO
oo 200 400 S 700 so0

00 S00
VWavelength (nm)

— GO
c-=— Au NP-dsDNA-GO

S0 500 550 600 850 700

Wavelength (nm)

s iy s 15 AU NP-GSDNA-GO-C 5 SSDNA-GO.GO, UV-ViS iior 15 50 GO-D s e DNA s Sm Silod 53l ol —8 K8
Au NP-dsDNA-GO ; GO
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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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