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Abstract: In recent years, a great tendency toward using diagnostic tests which are based on DNA has
expanded. Thus, DNA- recognition biosensors have been created which can facilitate DNA identification.
These DNA- oriented identification systems work based on hybridization of a target DNA with its
complementary probe that can be performed in solution or on a solid surface. In this study, Zabol mildew
melons were used as the model plant. After identify a specific sequence was of the species Cucumis melo L.
Using NCBI and BLAST sites using the probe designed for specific sequencing, Identification of plant was
performed using a probe attached to gold nanoparticles to observe color variation of gold nanoparticles in
presence of the target molecules. In addition, the hybridization of the probes with target molecules was
evaluated at a wavelength of 400 to 700 nm, so that maximum change was observed In the wavelength range
of 650 to 650 nm. The results of this study showed that using detectors attached to gold nanoparticles is a
more specific and rapid way to detect than the biochemical and molecular techniques .It can also be achieved
spending lower costs.
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INTRODUCTION

cucumismelo L. with 2n = 2x = 24 chromosomes has various farming groups, including melon, cantaloupe, and
cucumber collarbone that belong to the Cucurbitaceae family. With regard to the distribution of wild melons
in Kirk monograph (Kirkbride, 1993), it seems that Africa is the first center of this diversity and India, Iran,
Afghanistan, and China are respectively the second sources of this diversity. Nadine (Naudin, 1859), French
botanist, has classified melon variety into ten subgroups. This classification was revised by Munger and
Robinson (Munger and Robinson, 1991) with respect to the three-part name. The latest classification offered
by Peter et al (Pitrat et al., 2000) was based on identifying various identical features in the subgroups. There
are plenty of methods for estimating genetic variation within species such as morphological and molecular
markers. However, in some cases, markers such as AFLP and SSR are preferred in studies of genetic
variation, yet RAPD marker has got its own place in many molecular research such as assessment of genetic
diversity due to reasons such as lack of need for basic information about the sequence of genomic DNA for
designing primers, small amounts of genomic DNA, simplicity and speed tests (Weising et al,2005). So far,
several studies have been carried out using morphological and molecular RAPD markers to investigate
polymorphism in the regimes of melon germplasm.

During the last decade, great advances have occurred in Nano methods to identify molecules, and most
attempts have focused on designing biosensors which are useful for accurate, sensitive selective, and
functional detection of biological molecules. Today, nanoparticles are vastly used in biosensors to detect
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nucleoid acids and proteins. Since these particles are as tiny as Nanos and have adjustable physical and
chemical properties (such as electrical, electrochemical, optical, and magnetic features), they can be used as a
suitable option marker for replacing other color molecules to diagnose molecules (Pal, 2004).

As a marker, Nanoparticles can increase sensitivity, speed, and flexibility of biological tests in measuring the
presence or activity of materials. In one hand, because a little volume of the sample is required is used in
these particles, in some methods which are designed based on nanoparticles, the basic need of the sample to
propagate the measured material (e.g. PCR) is removed. Another advantage of these particles is their
performance in recognizing microorganisms, cancer tissues, and the like both in vivo and in vitro (Poy et al,
2016).

Due to their optical and thermal properties, gold nanoparticles with dimensions of 3-100 nm are good markers
in designing biosensors. The sensitivity of this molecular detection method is 100 times more than common
fluorescence spectrometry methods. DNA identification systems are often based on the molecular detection
ability of single-stranded oligonucleotide probes which act as hybrid supplements with a single- stranded
target molecule. The oligonucleotide probes usually have a reporter group that are linked covalently and
produce radioactive, electrochemical, florescent, or color signals. Colorimetric systems which are used for
detection are extraordinarily attractive, since 1) they do not have any security issues, 2) they are monitored
easily, and 3) they are relatively cheap (Rosi and Mirkin, 2005).

Materials and methods

In first phase, after collecting mildew plant, it was detected using Cucurbit family identification key
extracted from Flora Iranica.

DNA extracted from plant leaves

Dellaporta’s method with a few modifications, was used for extracting DNA from leaves of plants. Initially,
0.2 g of leaf tissue as raw powder using liquid nitrogen and was transferred to a 1.5 ml sterile tube. Next, 600
ml extraction buffer was added to the tube. Then, the tube was placed for 15 minutes in a 65 °C water bath.
200 ml 5M potassium acetate and 300 ml phenol and 300 ml chloroform were added to the tube. The tube was
centrifuged for 10 minutes with 13000 rpm. The top phase was carefully transferred to a new 1.5 ml tube, 700
ml of cold isopropanol was added, and it was centrifuged for 10 minutes at the previous round. Ethanol was
discarded and 30 ml 70% ethanol was added to the sediment. Then, it was centrifuged for 2 minutes with
10000 rpm. ethanol was discarded and the tube was placed with the door open at room temperature to
evaporate the remaining ethanol. In the final step, 30 ml of TE buffer was added to the deposit (DNA) was
added and it was kept at -20 °C (Dellaporta, 1981).

Determining concentration and quality of extracted DNA

The spectrophotometer was used to determine the concentration and purity of extracted DNA from.
Initially, the spectrophotometer was calibrated and with 50 ml of distilled water as a blank solution, it was
scaled nil. Then, 2 ul of extracted DNA solution was mixed with 48 ml of water (dilution 1 to 25) and was cast
in the tube. DNA concentration was determined at a wavelength of 260 nm. In order to determine the DNA
optical density, the ratio of light absorption was determined at a wavelength of 260 to 280 nm. Light
absorption equals one at a wavelength of 260 nm and is the same as 50ug of double- stranded DNA in 1 ml of
distilled water.
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ynthesis of gold nanoparticles

Gold nanoparticles were synthesized using sodium citrate (Turkevich et al, 1951; Frens, 1973). Then, the
generated gold nanoparticles were kept in the dark and at room temperature.
In order to evaluate the morphology of the synthesized gold nanoparticles, two methods were used:
electronmicroscopy of transmission and analysis of absorption spectrum of gold nanoparticles using a
spectrophotometer.

Using gold nanoparticle probe to confirm the recognize of specefic gene

In order to confirm the transfer of recognize of specefic gene in melon plant, the following protocol was used
(Qi and Li, 2009). 2ul DNA was mixed and vertexed with 10 ul phosphate buffer 0/02 M. 5 ml of each probe
and some NaCl 0.25 M were first added to the tubes resulted from the additional reaction mixture, then they
were vortexed and spinned. The tube was placed for 5 minutes at a temperature of 94 °C to strain DNA. Then,
be hybridized between the probe and DNA and after cooling at room temperature, 120 ml of gold
nanoparticles was added to it. Finally, after observing the desired color variation, its ansorption rate was read
by spectrophotometer. After cooling at room temperature, 120 micro liters of gold particles is added to create
stronger connections between the DNA and the probe. As soon as the change in the color of its absorption is
observed, it is read by a spectrophotometer. To determine the specificity of the designed markers, different
plants were used as the negative controls.

RESULTS:

The results showed that the plant is a part of Cucumis melo L. species.

DNA extraction results
Analysis results of spectrophotometry

To determine the concentration of extracted DNA, the amount of light absorption at 260 nm was measured.
Wavelength absorption (Aze0) which is usually equal to 1, is equivalent to 50 pg of DNA in the two
monofilaments per ml. In order to determine the purity of extracted DNA, the ratio of light absorption to its
length at a wavelength of 260 nm to 280 nm was used. In a pure sample DNA, the absorption ratio A280 /
A260, 1s equal to 1.8 to 2. The lower value indicates a protein contamination while rates higher than 2 stands
for large amounts of RNA in the samples. Moreover, in case of A260 / A230, if it is more than 2, it will indicate
phenol contamination in the sample. The results of extracting the Cucumis melo DNA represent the
extracting boiling method. The ratio of absorption for the extracted samples in the boiling method is 2.
Agarose gel was also used to check the quality of the extracted DNA. Presence of a band indicates the safety
and quality of DNA .

Analysis of synthesized gold nanoparticles using an electron microscope

Synthesized gold nanoparticles are the result of regeneration of gold salt with trisodium citrate with
regenerative properties. The taken Images indicate spheric and uniform state of the synthesized gold
nanoparticles (Figure 1 and 2). Figure 2 shows the image of gold nanoparticles taken by TEM.
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Figure 1: Synthesis of gold nanoparticles A) sodium citrate B) solution of gold colloids C) Gold
nanoparticles synthesized
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Figure 2: Image of gold nanoparticles synthesized by trisodium citrate taken by TEM, as is evident in the
picture, all synthesized gold nanoparticles are spherical.

FT-IR analysis results

FTIR spectrum of the synthesized gold nanoparticles is shown in Figure 3. Despite the relatively broad
absorption, within the range of 3443 cm’!, the presence of hydroxyl functional groups is confirmed. Aliphatic
C-H bonds create severe peaks in the range of 2850-3000 cm'l. Existence of these peaks is evident in the range
of 2925 cm in the structure of synthesized gold nanoparticles. The average peak, 1624 cm-1 is related to
stretching vibration C=0. Respectively, peak observed in 1398 cm™ represent stretching vibration of the peak
and 620 cm 1! represents C-H of the bending alkaline (Logaranjan et al, 2012).

These results highlight the presence of hydroxyl and carbonyl functional groups of trisodium citrate
molecules present on the surface of the nanoparticles which play an important role in reduction of Au + ions
and result in stability of nanoparticles.
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Figure 3: FT-IR spectrum of synthesized gold nanoparticles
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Absorption spectrum of gold nanoparticle synthesis
The maximum absorption (OD) of nanoparticles synthesized after viewing the cherry-red color was achieved
with a spectrophotometer at a wavelength of 530 nm (Figure 4).
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Figure 4: absorption spectrum of gold nanoparticles. As shown in the picture, the maximum absorption of
gold nanoparticles occurred at the wavelength of 530 nm.

Identify and verify the specificity of candidate genes

After selecting the Nucleutide sequences using NCBI (Figure 5), alignment of these genes in the NCBI
BLAST site were to be examined in its specificity (Figure 6). Then, using the appropriate probe was
designed Primer3Plus site (Table 1).

Cucumis melo unplaced genomic scaffold, ASM31304v1l scaffold00383, whole genome shotgun
sequence

NCBI Reference Sequence: NW_007546648.1

GenBank Graphics

>01| 655231652 | ref | NW_007546648.1| Cucumis melo unplaced genomic scaffold, ASM31304v1
scaffold00383, whole genome shotgun sequence
TATATATATATATATATATATATATATAATTTCAATTCCATATGGATTATTTTATTTCTAAATTATT
TTG
AAAATTAAATCCATCTATAGAGTGATAATTTGTATCTTAACAAATAATTATTTCTTAAAACCTCAG
TGAA
TGACCAACTTAATTTCCACATAAGCATGATGGCATCATTATATTTCATTAAAAAGAGTACCAAGC
AAGGA
CAGTTGAATAAAGTCTTCTCCACTTTAGAAAGTTCTTTATTCTTGAGCAAATATAATAATATTTAT
GTAT
ACAAGGTTTTACCCTAATACAACTTAGTAAGGGTACCTTGACATATATCTATTAATAATAAAAGA
ATGTT
ATGTAACACATTGTGAAAAGAAGTTTCTCAATTTGAATCAAAACCATTTATTTACGCGATAGACT
TGTTA
TCTAGGGTTTCTCTGGATCCAACTCAACTTTTAACCTTTTGCATCAAGAGTTGATCTAGTCGATA
AAACC

10


http://www.ncbi.nlm.nih.gov/nuccore/655231652?report=genbank
http://www.ncbi.nlm.nih.gov/nuccore/655231652?report=graph

Specialty Journal of Biological Sciences, 2017, Vol, 3 (3): 6-17

GATAATAGTTCAATCTTATTCTTTCAAGAGTCGATGTTCATTTCTAAATTTATTTTTGTGTATATA
?ﬁ?ﬁéTCAACGATTACGAAAAATGATTTAACATCAGAATTATGGGATTTTCACATGATGATATATT
;§¥¥ZATTTTGTATTATTAGATTCATACACAGATTGTATTATGACATATATCAAAAAGAAAAAGAA
fﬁﬁﬁAAGGTATTATTACTCCTAATCGTACTTGAATAATAGTCAATAGATTTTCTTTAATTAGTACC
ﬁié?AGGTTTCTTTATCGAAATTATTGCAAATAGTAGAATTTATTGCCCATTATTACTTGAATAGT
gﬁgﬁbTACTCCTTTTTGTTATTACAATACTCAATCATTACTACTTTAATAATTCAAAACGTATATTT
zﬁﬁAAAAGTCAAAAATTAAAATCATGAAATTTAGAGAAAAAAAAACCATTAATTATTAACCATTG
TAAAT
AACCAAATTATTAACATTCAGTAATATTCATAAACAAATTTTTATTATGATCATCCACCTTAATAA
iii?TATTTTATTATATTTGCATCTTGGTTCCTTGACATGTACGATTAATTAGTGATTTGTTGACA
i?ggTTTTCGAATTATCTTCTTAAAATTGACATCTATGTATTCAAAATTACTACTTTATTGACTCC
?iﬁ?;AAATTATTCTCTAATAATAAGTTTATTTTACAAAATTTACATTATTTTAATATAATTTACTC
?ﬁggCTTTAAAATATAGTAAACCACCCTGGATTATTATTATTATTATTATTATTATTATTATTAATT
Xﬁﬁ}AAACATTTTTACAATTTTCTTTAGCCCAAACCAAGAAGTAATTAATAAATAGTAATAACTTT
éﬁjigTGGTAGAAATAGCAAATATGGGAATAGAAAATAGAAAAATAGTAAACTGTTATTTTTTTA
TTTAT
GATAAAATTAACTACCATAAATATTTTTTCACTTTTTTGGCCCGAAATTGCCCCTCCACAAATTAC
é?ggAAATACAAATGCAGTGTATTTATTGAGATAAAAAAATCAAACAAAATATCACATATCACGA
ATACA
GTCTATTTGTAAACACACCACCTATGATAATTATTAGCTAAATAAAAAATTTATTATATTGTTTCA
;zgﬁzAACATTTCCGATTGGTTTCAATATCCCCTAATTATCTTGATAAAAATCAACAAATTAACGA
?ﬁﬁé%TCAAATATTCATTTTTTTATTTTTCGAATTATAGATTCAAAATTATATAATGTAATAATTAA
;gﬁGGATAAAAATTAAGAAATTAACGAAAAATAATTTTAAATATTCAATTTTTTCCTTTTTGGAAT
gﬁ%?bAAAATTGAATCTCACCCTAAAATCATGGCAAAGATAATACAATAATTAATTATTAAGATAA
?XﬁggAATTAACGAAAAATAATTTAAAAGATTCAATTTTTTTTAGTAGATACCAATTATTCCTTAA
iﬁgECAAATATAATACAAATAATTATTTTTGGTAGATTAGTTAAGTTTAAATTCAAAATTCAACTC
TCCC
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TAAAATCATGCTAAATACAATGCAAATTTTAATTATATATATATGATAAAAATGTCAGAATTAAGG
AAAA
ATTAAATTAAAAGATTCGATGGGAAGCAATGTGTGGAAATGATATTCACAATCAATTGGAACGAA
TGAAA
GAACGCAGATGGCTACAGAAACAAAAATTTGAGGAAAGAACGGATGAAAGGATATTGTTAAGAG
AAAACA
ATGAAGGAAAGAACCAAAATCATTTTTTGTTTTCTAAATTATTTACAAAAAAACACATAATAAATT
AAGT
TTGCATTCTCTTAATTTTAACATTTTTATTTTCTAAATTATTTATGAAAAATCATTAATTTTTTCTT
CCT
AAGATTAGATTCATAAGATTATGCCATATACACATATTCTTCCTTTGCCTTAGTCTACCATATCTT
CTTA
ATACCTGACCGCTACATCAAACTAAAACGTGAGGGCTACATAAAAAAGAAAAACAGATACCCATT
ATTGA
ACCTATGGAGTTCGTATAATATATGAAACAATAATTTAATTTAATATACATCTGTGTTATATAGAA
TTTA
CCAGTTTTTTGACTACTCAATAAACGTGTTCCCTTTGAATTTTTTCGATGATTTTACAATGAGTGA
AGAT
CGTATTCAATGGTAGATGGATTGAGTCCTCTCGATATATTGACTATCGCGTCCTTGATGTATATG
TTTCA
GTTTCATCGTTGTTTCAAGAATTTGTAAACTGCATCCAACGTAGACTTTTTCCAAATTCATAACTT
TCTA
TCTCTAGGTTGACCGTTTACTGGATTGATTGCAACAATTCGAACCTCATTCAGATTGTTGATGAT
AAGCA
TGTGTCTTGGATTATGTTAGCCATATCAAAATTTCCCGACAATGATCTACTTGTTGTCGTTGACA
CTATA
TCTGCTACTGATATTGGAAATACCCCGTATTTAAGAGAGGACGTGAAATTGCTTTGAATTCCATT
AGGGG
TACTCTAAAGGATTCGTGTGCCATGTTGTCTGCATTTTCGGATGCATTGATCCGAAAAAATCCAG
GTATA
AAAACTACAAATACTCTGTATTTTATTAAATAACACACGATCAATCTAAAAATACACAGTAATTCT
AAAT
TGTTTTATTTGACAGTTTTTAGGTACATATACGACTGAAGAAGCAGATGATGAAGGTCGGTTTAA
TACAA
ACGAACGAAGGCCGGTGGAAAACGATCTTAAAAGGGAACACTGGAAAGCGATCTTAAGTGGAGA
GCGATC
TTAAAAGGACCAGTGGAAATCAATCCTAAACGTCACTGCAACATGAGAGAACAGAGATGGCCGC
GCGTAT
CTCAAAATGATGGTGAAAAGCGTTTCAAAAAGGAAGGGAGAAAGCGATCTTATTTTTTGAAGGA
AAAGAG
AAGGTTCAAAAAAATTCTATAGTTTTCTTGAAGAAGTGAACTGGTTGCGTGCAGGTGATGTTTTC
TATTT
TTTTTTTTTTGAAAATTAGAATATTCAAGAGTGTGCATAGTTTGTATTAATTATAGGGTATTTGTA
GTTT
TTGTTACCATTGTATTTAGAAATCAAATTTACCAATTAGGTAGGGGCATTTAAAGTATAGTCCTTC
CAAT

12
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TATTATTTAAAAATTAATTGTTTTGCTATTTTGCCAATTTAAAAGTAAAATTGTCATTTATCTAAA
ATAA
ACCTTATATTTTGTATTCTTCTTGTCGTCCCTAATTTTTAATTTAGGCAGAGACACATGGCCATTC
CCTA
AACTGTTATTCTAATATTCTTTGATTGTAATTTTCAGCTTTGTTGATGAACCAATTGGAATGAAAA
GAAT
AAATATCATAAATATTCCCTTAAAAAAAAAAAGAAAGCTTTTTTTGTTATGGCGACTCAAATCATT
TAAA
ACCGTTCGATCACTCTTTCATCCAACGATCAGAAATCGATTATCTTGAAATAGAAGCCACTCATT
CTGAC
CATTCGATCAAAAGCAAAAAAAGAGCATATAAAATCAAGGAGCATCTTAATTTACATACATCTAT
CTATA
TATATATATATATATATGTATGTATGTATGAATAAATTTTGTTATTATTGCTAAAATATTTTTAAAT
TTT
AGTTAAAAAGAATAAAAGAAAAAGAAATATAATGATAATGATAAAATGAGTTGAATGGAAAATGG
AGGAA
GCTGTGGGCCATGTTCTGACTTCCACTAACATATTCCAAATAAATAAATAGTAATAAATAAATAA
AAAGT
GAGATGTCAAATCAATTCCCCCAATCCCCACCTCCTCTCTCTCTCTCTCTCCTCCTCTCTAATTCT
CAAT
GAAA

Figure 5: Nucleutide sequences selected using NCBI and BLAST sites and sequence of Probe designed using

Primer3Plus site.
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Figure 6: result of Blast for Confirmation of specify of selected sequence

Table 1: sequence of Probe designed for connecting the target DNA
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GATGGGAAGCAATGTGTGGAA

CCAATTGATTGTGAATATCAT

Connect the probe to genomic DNA

The results from the reaction of different plant genome DNA as a negative control probes were selected in
the presence of gold nanoparticles did not cause any change in the reaction solution. In addition, it changes
the whole for different plant species as well as significant changes were found in the range of 525 to 535 nm
were observed that a slight change may be due to the presence of DNA, probes and other materials in the

reaction (compared to nanoparticles of pure) is (Figure 7).
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Figure 7: result of changes in colorimetric (A) and wavelength (B) for negatives controls.

Results of probes bound to genomic DNA

The results of aggregation of gold nanoparticles and changes of their color or wavelength in presence of a
probe for gene and genomic DNA are in accordance with Figure 8 indicating DNA probe’s connection

with genomic DNA.
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Figure 8: result of changes in wavelength and colorimetric changes for probe connection to the target
sequence

Discussion

Systematic specialists have several detection means among which the most important is the double- branch
plug which offers the users a series of choices of mutually exclusive mode and parallel mode (single- couple
options). Flora and single- images are other botany means used for plant identification. Flora is a description
of the plant life occurring in a particular region containing diagnostic keys, descriptions, and pictures. In
contrast, a single image is a comprehensive systematic investigation of a specific taxonomic group including
its keys, descriptions, and pictures. Herbariums are other plant identification tools which play an important
role in plant detection (Joud et al.,, 2003).

There are different methods such as morphological and molecular markers which are used for estimation of
genetic diversity in the genetic species. Although in some cases, markers like AFLP and SSR are preferred in
the studies of genetic diversity, RAPD marker has preserved its own position in most molecular studies such
as evaluation of genetic diversity mainly because it does not need initial information in DNA genome
sequencing for designing the primer. Also, it needs a little genome DNA, and the test can be done easily and
quickly (Weising et al., 2005).

In comparison with other methods like biochemical and molecular detection or PCR- oriented methods,
modern Nano biosensor methods have more specificity and sensitivity. Designing primers in using molecular
methods such as multiplex PCR has some limitations such as nonspecific amplification and unwanted bonds,
low efficiency of DNA amplification in the selected template or lack of PCR produce, and mutation formation
which is the result of error in nucleotides' bonds. However, using biosensors and Nano biosensors can remove
this limitation mainly due to its optical properties. Two pieces of Oligonucleotide can be designed side- by-
side as a marker for the markers connected to gold nanoparticles. It can detect more than 400 open
specificities which are near 100%, so the possibility that identical points attach each other on another genome
is almost zero, even if there is a different open pair, because by using the gold nanoparticles, even a single-
variation can be noticed by color variation and absorption spectrum.
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Using gold nanoparticles' probe optimized factors such as temperature, size, shape, and density of salt. The
size and shape of the particles are controlled by Trisodium citrate's density which acts as a reducing agent. It
is basically based on the ability of single- stranded markers and their stabilization according to Van der
Waals bonds and electrostatic forces on the surface of the gold nanoparticles and their resistance against
sedimentation in presence of the electrolytes like NaCl. Negative loads of citrate ions present on the surface of
these nanoparticles and in the solution prevent gold nanoparticles' sedimentation, but in presence of salt
solution, they convert and sediment. In presence of the target DNA and by performing hybridation reaction,
the markers join their supplements in presence of saline and phosphate buffer, and by creating sediments,
their colors change from red to blue.

The method of using gold nanoparticles which is easy to perform and has high specificity owns a high
potential in clinical uses. The major characteristics of this system are its ease, lack of need to use complicated
detection tools, time- saving, and continuous sensitivity and specificity. Despite its similarities to other
molecular detection systems, its sensitivity depends on the availability of enough DNA for interacting with
gold nanoparticles. In addition to its ability to identify Staphylococcus epidermises bacteria, the method can
be used for any other sample which requires detection of a fragment(s) of DNA.

Some of the advantages of this detection methods used in this research are absence of gold nanoparticles in
high temperature and marker hybridation with the target DNA without any spatial limitation, removal of
PCR phase, use of genomic DNA, removal of toxic and expensive materials such as Ethidium bromide and
agarose, no need to use costly laboratory instrument and florescent markers, lower detection costs in any
reaction (than other detection methods), rapid detection (in less than 600 minutes), and its performance in
doing tests in any research laboratory. Observation of the results of this detection method which is based on
gold nanoparticles was in line with the results of a great number of the published papers as well as the
relevant studies (Shawky et al, 2010, Ali et al,, 2012, Qi and Li, 2009, Khalil et al,, 2014). Gold nanoparticles
have higher specificity than PCR method since it is possible for the primers to attach other points or due to
removal and addition, proliferate different parts of the desired fragment, but while using the markers
attached to gold nanoparticles, there is little possibility of removal and addition in the point where the probe
is designed. Therefore, in this study, the observed specificity of the markers for identifying the desired
fragment was 100 %. Ali et al. in their research used this method to detect pig DNA and reported the
specificity and sensitivity as 90-95% and 6ng/ L in the sample, respectively and stated that it can detect
within an open pair limit (Ali et al, 2011). Likewise, Deng et al., used unchanged gold nanoparticles like the
performed protocol to identify Anthrax bacterium using PCR produce (Deng et al, 2013). Khalil et al., also
detected Acinetobacter baumanni using genomic proliferation and connection probe to the target molecule,
and then added gold nanoparticles. Using each protocol requires optimization of factors such as gold
nanoparticles' temperature, size, and shape as well as the probe content, and salt density. In this method,
first, the gold nanoparticles were heated with the connection temperature and then, were added to the
produce to prevent instability of the nanoparticles under high temperatures. Moreover, using different ratios
of Oligonucleotide in presence of suitable salt density should be considered (Khalil et al, 2014).

The results of this research showed using markers attached to gold nanoparticles for detection purposes has
higher speeds and specificity than the biochemical and molecular methods and is less costly, too. Based on the
protocol expressed in the study, the requited time for detecting the target genome is less than 1 hour which is
much less than the traditional methods and PCR. It also needs no toxins like Ethidium bromide, and because
of using plant genome, the proliferation phase of the desired fragment by PCR is removed. These experiments
can be performed with little care and initial optimization and with simple equipment at the research centers
and they do not need any specific machinery.

16



Specialty Journal of Biological Sciences, 2017, Vol, 3 (3): 6-17

REFERENCES

Ali, M. E., Hashim, U., Mustafa, S., Che Man, Y. B. and Islam, Kh. N. 2012. GoldNanoparticle Sensor for

the Visual Detection of Pork Adulteration in Meatball Formulation. J. of Nanomateri. 1-7.

Ali, M.E. et al. 2011. Nanoparticle sensor for label free detection of swine DNA in mixed biological

samples. Nanotechnology. 22: 697-708.

Dellaporta S.L., Wood J., and Hicks J.B. 1983. A plant DNA miniprepration: version II. Plant Molecular

Biology Reporter. 1: 19-21.

Deng, H., Zhang, X., Kumar, A., Zou, G., Zhang, X. and Liang, X. J. 2013. Long genomic DNA amplicons

adsorption onto unmodified gold nanoparticles for colorimetric detection of Bacillus anthracis. Chem.

Commun. 49: 51-53.

Frens, G. 1973. Controlled Nucleation for the Regulation of the Particle Size in Monodisperse Gold

Suspensions. Nature Physical Science. 241: 20-22.

Joud, V.S., Campbell, K.S., Clog, A.A., Stevenson, P.F. 2003 (translated by: Hojat ol Allah Saeedi, H.A. 2006.

Plant systematic analysis in terms of Genealogy, SID Publications, Esfahan Industrial Unit, Esfahan, pp.

474-470.

Khalil, M. A. F., Azzazy, H. M.E., Attia, A. S. and Hashem, A. G. M. 2014. A sensitive colorimetric assay

for identification of Acinetobacter baumannii using unmodified gold nanoparticles. /. of App. Microbiol. 1-

7.

Kirkbride, J. 1993. Biostematic monograph of the genus cucumis (Cucurbitaceae). Parkway, North Carolina.

Logaranjan, K., Devi, S. and Pandian, K. 2012. Biogenic Synthesis of Silver Nanoparticles Using Fruit

Extract of Ficus Carica and Study Its Antimicrobial Activity. Nano. Biomed. Eng. 4: 177-182.

Munger, H. and R. Robinson. 1991. Nomenclature of cucumismelo L. Cucurbit Genetic Cooprative Report. 14:

43-44.

Naudin, C. 1859, Review des cucurbitaceae cultivares on Museum. Annals Sciense National Series 4 Botany.

12: 79-164.

Pal, A. 2004. Photochemical synthesis of gold nanoparticles via controlled nucleation using a bioactive

molecule. Materials Letters. 58(3), 529-534.

Pitrat, M., P. Hanelt and K. Hammer. 2000. Some comments on infraspecific classification of cultivares of

melon. Acta Horticulture. 510: 29-36.

Poy D., Akbarzadeh A., Ebrahimi SHahmabadi H., Ebrahimifar M., Farhangi A., Zarabi M.F., Akbari, A.,

Saffari, Z., Siami, F. 2016. Preparation, characterization, and cytotoxic effects of liposomal nanoparticles

containing cisplatin: an in vitro study. chemical biology and drug design. 88(4): 568-573.

Qi, Y., Li, L. and Li, B. 2009. Label-free detection of specific DNA sequence-telomere using unmodified gold
nanoparticles as colorimetric probes. Spectrochimica Acta Part A:Molecular and Biomolecular
Spectroscopy. 74(1): 127-131.

Rosi, N.L. and Mirkin, C.A. 2005. Nanostructures in biodiagnostics. Chemical reviews. 105 (4), 1547-1562

Shawky, SH. M., Bald, D. and Azzazy, H. M. E. 2010. Direct detection of unamplified hepatitis C virus

RNA using unmodified gold nanoparticles. Clin. Biochem. 43: 1163-1168.

Turkevich, J., Stevenson, P.C. and Hillier, J. 1951. A study of the nucleation and growth processes in the
synthesis of colloidal gold. Discuss. Faraday Soc. 11: 55-75.

Weising, K., H. Nybon K. Wolff and Gunter, 2005, DNA fingerprinting in plants, principle, methods, and

applications. 2nd ed. CRC Press. Boca Raton Florida, USA.

17



	Cucumis melo unplaced genomic scaffold, ASM31304v1 scaffold00383, whole genome shotgun sequence
	Deng, H., Zhang, X., Kumar, A., Zou, G., Zhang, X. and Liang, X. J. 2013. Long genomic DNA amplicons adsorption onto unmodified gold nanoparticles for colorimetric detection of Bacillus anthracis. Chem. Commun. 49: 51-53.


