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ABSTRACT\

This study was conducted for the identification of the virus or viruses that caused mosaic symptoms

on cucumber plants by using biological characters including symptomology, host range, aphid
transmission, and polymerase chain reaction. The result of the transmission test by aphids Myzus
persica showed the ability of aphids to transmit the virus isolates after feeding on the tobacco leaf of
Nicotiana tabacum cv. Xanthi the results of host range and symptomology were showed that the virus
isolates induced mosaic symptoms on cucumber Cucumis sativus, cantaloupe Cucumis melo,
watermelon Citriullus lanatus, tobacco N. glutinosa, N.tabacum cv. White Burley and Xanthi. No
symptoms were observed and no virus was recovered from Chenopodium Chenopodium
amaranticolor, datura Datura stramonium and D. mete, squash Cucurbita pepo pumpkin Cucurbita
maxima, pepper Capsicum annum, tomato Lycopersicon esculentum Broad bean Vicia faba. The result

of PCR produced by the use of the coat protein (CP) specific Reverse primer to detect Cucumber
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mosaic virus after gel electrophoreses were revealed in the presences of the band of 540bp represented

the coat protein of CMV in inoculated and not in healthy tobacco plants this result confirmed that the

virus isolates belongs to CMV.

Keywords: Cucumber, Cucumis sativus, cucumber mosaic virus, aphid transmission.

INTRODUCTION\

Cucumber plants are infected with a wide range

of plant diseases, which include viral diseases
and cause considerable losses to the crop.
Mosaic symptoms were observed on cucumber
plants in some fields in the intermediate area of
Alwsyta north of AL-Baida city. Besides some
factors such as nutrient deficiency, insect
feeding several viruses including Cucumber
green mottle mosaic virus, Zucchini yellow
mosaic virus, Watermelon mosaic virus,
Cucumber vein yellowing virus, Cucumber
mosaic virus, and Squash mosaic virus
produced mosaic symptoms on cucumber
plants [9]. Since we suspected the mosaic
symptoms induced on cucumber plants are
caused by a viral infection, this study aims to
isolate and identify the causes of mosaic
symptoms on cucumber plants by using the
biological and molecular characters of this

agent.

MATERIALS AND METHODS \

Samples collection and preservation: Three

visits to several farms in the region of AL-Jabal
AL-Akhdar along the road between the cities of

AL-Bayda and AL-Hamama were conducted in

the summer season from June to September
2018, The samples were taken for infected
leaves bearing the symptoms of mosaic Figure
(1). In these visits, nine samples were taken
from three fields planted with the cucumber
crop. These samples were placed in plastic bags
and each sample was divided into several
samples according to the leaves numbers for
use in transmitting the virus. The rest of the

samples were kept in the freezer at -0C° for use

in further study.

Figure 1: Mosaic symptoms on the infected

cucumber leaves.

Biological study: Inoculum preparation: 1
gram of each infected sample is taken and
crushed it in a mortar with (1 ml of potassium
phosphate KH2PO4 0.1 molar and pH 7). Using
the method described by [12]._
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Plants inoculation: The tested plants were
placed in the dark for 24 hours, then sprayed
with carborandum abrasive and inoculated with
the virus containing sap [10].

The isolates used in the study: Nine samples
of infected cucumbers from three fields were
brought to the lab in plastic bags for testing for
virus infection. Nine samples gave mosaic
symptoms on the inoculated cucumber plant.
Three isolates represented three fields from
those that produced mosaic symptoms on the
tested cucumber were chosen for this study.
Virus transmission by aphids: The
transmission was tested using the green peach

aphid, M. persicae, cucumber plants were bred

in cages that prevented entry of insects, a
number of which were separated in a petri dish
for starvation for an hour, then separated leaves
of Nicotiana tabacum cv. White burley tobacco
plants were infected from virus each isolates
and left for feeding for 1-3 minutes and then
transferred to healthy tobacco plants by six
insects for each plant, seven plants per isolate
were left to feed for one hour and then sprayed
with Mosby insecticide to kill aphids [16].

Study of the response of several families to
virus isolates: The plant seedling of three
leaves ages was used for studying response the

host range, are shown in Table (1).

Table 1: Plants were prepared to study the response of several hosts to virus isolates.

O a e a all0 C O C
Nightshade family Solanaceae
Tomato Lycopersicon esculentum
Tobacco Nicotiana tabacum
Tobacco N. tabacum cv. White burley
Tobacco N. tabacum cv. Xanthi
Tobacco N.glutinosa
Jimson weed Datura stramonium
Jimson weed D. metel
Pepper Capsicum annuum
Black Night Hade Solanium nigrum
Gourd family Cucurbitaceae
Watermelon Citriullus lamatus
Cantaloupe Cucumis melo
Cucumber C. sativus
Squash Cucurbita pepo
Pumpkin C. maxima
Goosefoot family Chenopodiaceae
Pig weed Chenopodium amaranticolor
Legume Fabaceae
Broad bean Vicia faba
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Use of a polymerase chain reaction (PCR)
test: The use of Reverse transcription-
polymerase Chain Reaction (RT- PCR) for
the detection of the virus: The Reverse
transcription-polymerase Chain Reaction (RT-
PCR) for the detection of the virus isolate was
carried out in the laboratory of the faculty of
science at the University of Alexandria for
science in Egypt. The primers that were used in
this test Table (2) as described by [4,15].

Extraction of the virus isolate RNA: Total
RNA was extracted from leaf samples using the
Thermo scientific Gene JET Viral RNA
purification kit (Lot:00135006, GE Healthcare,
UK). 50ul of column preparation liquid was
added to the center of the spin column
membrane so that the membrane is entirely
moistened. 200 pl of the virus was loaded to an
empty 1.5ml lysis tube, then 200ul of lysis
solution (supplemented with Carrier RNA), and
50pl of proteinase K were added to the sample
and mixed thoroughly by pipetting. The sample
was incubated for 15 min at 56 C° in a
thermomixer, and centrifuged for 3-5 seconds
at full speed to collect drops from the inside of
the lid. 300 ul of ethanol 96-100% was added
to the sample, mixed by pipetting, incubated at
room temperature for 3min, and centrifuged for
3-5 s at full speed to collect drops from the
inside of the lid. The lysate was transferred to
the prepared spin column preassembled within
the wash tube and centrifuged for 1min at
14,000 rpm. Flow-through was discarded. The

spin column was placed into a new 2ml wash

tube.700ul of wash bufferl supplemented with
ethanol to the spin column was added and
centrifuged for 1min at 14,000 rpm. Flow-
through was discarded. The spin column was
placed into a new 2ml wash tube. 5001 of wash
buffer 2 supplemented with ethanol to the spin
column was added and centrifuged for 1min at
14,000 rpm. Flow-through was discarded. The
spin column was placed into a new 2ml wash
tube. The spin column was centrifuged for
Imin at 14,000

discarded. The spin-column was placed into a

rpm. Flow-through was
new 1.5ml elution tube. 50ul of eluent
preheated to 56 C° was added to the center of
the spin column membrane. The column was
incubated for 2 min at room temperature and
centrifuged for 1min at 14,000 rpm. Flow-
through was discarded. Total RNA extracted
was stored at -20 C° until used for PCR analysis
[13]..

Dye reached the bottom of the gel, then gel was
stained overnight in 0.1% Coomassie blue stain
(0.25g of Coomassie Brilliant Blue R-250 in 90
ml of methanol: H2O (1:1; v/v) and 10 ml
glacial acetic acid). To diffuse excess dye from
the gel, it was placed in a destaining solution
(45ml Methanol, 10 ml glacial acetic acid, and
45 ml H»0) for several hours as required [13].
Reverse transcription-polymerase Chain
Reaction (RT-PCR) for the detection of
CMV:
using Moloney Murine Leukemia Virus reverse
transcriptase (Lot:00160714,
Scientific) and its buffer (5x) [50 mM Tris-HCI

First-strand cDNA was synthesized

Thermo
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(pH 8.3 at 25 C°), 250 mM KCI, 20 mM MgCly,
and 50 mM DTT] in presence of reverse primer
were used. 1l of RNA was added to (4 pl (5x)
RT-Buffer, 2 ul (10 mM) dNTPs,1 ul of primer,
1 pl (200 u/ pl) of RT-enzyme, 1 pl (20 u/ pl)
RiboLockRNase Inhibitor, 12 pl H20). The
mixture was incubated at 42 C° for 60 minutes.
After cONA synthesis, the reverse transcriptase
was inactivated at 70 C° for 15 min in the PCR
thermocycler (Gene Amp 9700 thermocycler,
Applied Biosystem ABI, USA). Viral cDNAs

were amplified by PCR in a reaction mixture

(25 pl final volume) containing 5x Mg-free
Buffer, 25 mM MgCI. (Promega), 5 nmol/ml of
each primer Table (2), 10 mM dNTP mixes
5U/ul
(Promega) and 5 pl of the RT mixture. Table

(Promega), Tag DNA polymerase
(2) lists specific synthetic oligonucleotides as

primers used, region amplified, expected
product size. Thermal cycling conditions, such
as incubation time, number of cycles, and
temperatures during PCR amplification were

shown in Table (3) as described by [15].

Table 2: Specific synthetic oligonucleotides primers used for cloning CMV isolate genes.

Primer Primer sequence (5'-3")
name
CPF GCGCGAAACAAGCTTCTTATC
CPR GTAGACATCTGTGACGCGA

Expected product size

Region amplified (bp)

coat protein 540

Table 3: Thermal cycling conditions used for PCR protocol for CMV.

Primer D In|t|al_ Cycles | Denaturation | Annealing | Elongation | Final extension
enaturing
| CP 94C/4min (40) 94°C /1min | (55°C)/2min | 72°C /2min 72°C /10 min |
Agarose gel electrophoresis of PCR- pl 6x gel loading buffer (38% Sucrose, 0.1%

amplified DNA: According to Sambrook and
Russell [13], 1% agarose gel was prepared by
dissolving 0.5g agarose powder in 50ml of 1x
TBE buffer (10x TBE Buffer:107.80g Tris
base, 559 Boric acid, and 7.44g Disodium
EDTA.2H,0 pH 8.3 and the final volume were
brought to 1liter with distilled water). The
running buffer used was 1x TBE .5 pl of the

PCR amplification products were mixed with 3

Bromophenol blue, and 67mM EDTA), and run
in the 1% agarose gel in 1xTBE buffer.
Electrophoresis was performed at 80V, the gel
was stained with ethidium bromide solution
(0.5pug/ml) for 10 min, visualized on an
(UVP) (M-20,
upland, USA), and photographed using a gel

ultraviolet transilluminator

documentation system (Alpha-ChemImager,
USA). The size of the PCR product was
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determined using a 100bp and 1Kb DNA ladder

(Promega).

RESULTS\

Response and symptomology: The results of

host

summarized in Table (4). The results showed

that the virus

range and symptomology were

isolates

induced mosaic

symptoms on Cucurbitaceae plants included C.
sativus , C. melo, and C. lanatus Fig (2) and on
tobacco plants included N. glutinosa , N.
tabacum cv. White burley and Xanthi Fig. (3).
No symptoms were observed and no virus was
recovered from C. amaranticolor, D.
stramonium and D. metel, C. pepo C. maxima,

C. annum, L. esculentum V. faba.

Table 4: Response of tested hosts to virus infection.

English Scientific name The symptoms on virus isolate
Name 1 2 3
Chenopodium C. amaranticolor - - -
Cucumber Cucumis. Sativus M M M
Cantaloupe C. melo M M M
Squash Cucurbita pepo - - -
Pumpkin C. maxima - - -
Watermelon Citriullus lamatus M M M
Pepper Capsicum annum - - -
Tomato Lycopersicon esculentum - - -
Tobacco Nicotiana glutinosa M M M
Tobacco N. tabacum cv. White burley M M M
Tobacco N. tabacum cv. Xanthi M M M
Datura Datura metel - - -
Datura D. stramonium - - -
Broad bean Vicia faba - - -

(M): Mosaic (-): Negative
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Fig 3. The virus symptoms on tobacco plants (A) on N. tabacum cv. Xanthi (B) on N. tabacum cv.
White Burly (C) on N. glutinosa
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The transmission by aphids: The results
showed that M. persica could transmit the virus
in a non-persistent manner from infected

tobacco N. tabacum cv. Xanthi to healthy plants

after feeding on 1-5 mints Fig. (4). The results
of transmission of virus isolates were

summarized in Table (5).

Table 5: The transmission of aphids M. persica to virus isolates.

The virus isolates No. of tested plant/ No. of infected

1 6/6
2 6/5
3 6/6

Figure 4: The mosaic symptoms on N. tabacum cv. Xanthi induced by aphid

Transmission.

Reverse transcription-polymerase Chain
Reaction (RT-PCR) for the identification of
CMV in inoculated tobacco plant: The result
of PCR produced by the use of the CP specific
Reverse primer to detect CMV after gel

electrophoreses were revealed in the presence

of a band of 540 bp represented by the coat
protein of CMV in inoculated and not in healthy
tobacco plants, the result was shown in Fig.
(10).
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1000bp—>

500bp —>
300bp —>

100bp —>

Number 1: sample 1 positive for CMV

M=1 Kb plus DNA Marker

Figure 5: Electrophoretic mobility of DNA
amplicons obtained by Reverse transcription-
polymerase Chain Reaction (RT-PCR) from
total RNA of host leaves infected by CMV
amplified using specific synthetic
oligonucleotides primers. Approximately 4 pL
aliquots of PCR product were run through 1%
agarose gel in 1XTBE buffer, stained with
ethidium bromide, and photographed. Lane M:
Molecular weight standard 100bp DNA ladder
(Jena Bioscience); lane 1: 540bp CMV coat

protein.

DISCUSSION\\

This study was conducted for the identification

of the virus or viruses that caused mosaic
symptoms on cucumber plants by using
biological characters including symptomology,
host range, aphid transmission, and polymerase
chain reaction. The result of the transmission

test by aphids M. persica showed the ability of

aphids to transmit the virus isolates after
feeding on the tobacco leaf of N. tabacum cv
Xanthi Table [5]. The aphid M. persica has
been known in several reports with the ability
of transmission of CMV [3,10], the
transmission of Zucchini yellow mosaic virus
[8] and the transmission of Watermelon mosaic
virus [14]. But could not transmit the
Cucumber vein yellowing virus which was
transmitted by Whitefly [11]. Squash mosaic
virus was transmitted by Beetle (7). Cucumber
green mottle mosaic virus is only transmitted
mechanically without any biological vector (3).
The result of the transmission of the virus
isolates through M. persica restricted these
isolates to three viruses, Cucumber mosaic
virus, Watermelon mosaic virus, and Zucchini
yellow mosaic virus [5,10].

The result of Reverse transcription-polymerase
Chain Reaction (RT-PCR) by using the CP-
specific Reverse primer to detect CMV and
production bands of 540 bp revealed that the
virus isolate was CMV [15].

The inoculation of several hosts showed the
ability of the virus to cause mosaic symptoms
on cucumber Cucumis sativus, cantaloupe
Cucumis melo, this result is in an agreement
with several reports [3,9]. But it is contradicting
to several studies, Ali [1] study different CMV
isolates in the middle region of AL-Jabal Al-
Akhdar including Al-Haniya, AL-Lusayta, AL-
Bayda, Shahat, and Soussa from pepper, wild
tobacco, and squid plants all of these isolates

did not produced mosaic on Cucumis sativus
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and C. melo. Similarly, Ejmal [6] studied
several isolates of CMV from wild tobacco
from different areas in the west of Libya, all of
these isolates did not produce mosaic on the
cucumber plant. Also, Mousa [10] studied
several isolates of CMV from the tomato crop
in the AL-Lusayta area and he reported that
these isolates were not produced mosaic on
cucumber and cantaloupe plants. The virus
isolate produced mosaic symptoms on tobacco
N. glutinosa, this result was in agreement with
the result of CMV isolates from tomato plants
in the AL-Lusayta area a, [10]. And with the
CMV isolates from wild tobacco in a different
area in the middle region of AL-Jabal Al-
Akhdar [1]. The virus isolates induced mosaic

symptoms on N. tabacum cv. White burley and
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