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Abstract

This study was initiated to isolate and characterize Cucumber mosaic virus based on
serological, biological and molecular approaches. Leaf samples were collected from
symptomatic cucumber plants grown in protected fields at Plant Protection Dept.,
College of Agricultural Engineering Sciences, University of Baghdad at Al-Jhdryaa and
used for biological assays. ELISA using CMV specific commercial kit was used to
detect the virus in collected samples. RT-PCR using CMYV specific primer set targeting
CP gene was used to confirm CMV infection. DNA fragment amplified were sequenced
and analyzed using computer software packages. Bioaasys showed Vigna unguiculata
exhibited necrotic local lesions when inoculated with cucumber samples. ELISA
indicated that cucumber sample was CMV infected scoring 2.907 highest absorbance
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at 405 nm. RT-PCR using CMV-F/ CMV-R primer set could amplify the targeted ~500
bp DNA fragments from cucumber samples only. Sequence analyses confirmed the
detection when CMV isolated shared 95 and 91% maximum nucleotide (nt) and
deduced amino acid (aa) sequence identities with the equivalent gene bank sequences
of CMV CP from India, Japan, China and USA. Neighbor joining (NJ) phylogenetic
tree, concentrated from partial CP gene nt and aa sequnces, confirmed the relatedness
when gouged CMV isolated to other CMV sequences suggesting common origin.
These findings confirmed the symptomatic cucumber sample collected from protected
culture was CMV infected.

Keywords: RT-PCR, Cucurbitaceae, ELISA, Plant Viruses, Initiator.
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Figurel A: Cucumber mosaic virus in naturally infected cucumber pant exhibiting mosaic
symptoms, B: Healthy cucumber plant. The results indicated that ten days after the mechanical
infection with an extract from the leaves of cucumber plants infected with mosaic (Fig. 1A),
symptoms of mosaic (light and dark areas) appeared on the leaves of cucumber plants.

B Laldl) 4B gf Ao Ail<uall (goanl) o) dan uifigall ale) ddde jelii jla il :A2 (<&
(@oead) LLaAY) LA @l o ot el Aot Luglll GL¥) Ao pd sgd g

Figure 2 A: Cucumber plant exhibiting mosaic symptoms previously inoculated at the
cotyledon stage. B Necrotic local lesions on cowpea leaves after inoculation with an infected
cucumber sample (Bioassay). Figure 2A refers to how the cowpea plants responded when
infected with an extract of infected cucumber plants by producing local symptoms represented
by the appearance of the local necrotic lesion (NLL) after 5-7 days.
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Indicator plant Variety Family Symptoms No No

inoculated infected

plants plants
Cucumis sativus Local Cucurbitace Mosaic, leaf 12 9
Shahbaa ae malformation
Vigna unguiculata Black eye Fabaceae  Necrotic local lesions 6 4
Phaseolus vulgaris Pinto _
Phaselus vulgaris Black turtle _
Solanum melongena Solanoceae  Leaf chlorosis and 6 4
malformation
Solanum lycopersicum Fean leaf, yellow 32 30
and green diffused
spots, leaf curl
Capsicum annuum Leaf spot, 18 15

malformation,
stunting, pale green

color

Table 1 Biological and infectivity tests on cucumber and other assay hosts. After ten days, the
mechanical infection with an extract from the leaves of cucumber plants infected with mosaic
symptoms (light and dark areas) appeared on the leaves of cucumber plants. While the cowpea
plants responded when infected with an extract of infected cucumber plants by producing local
symptoms represented by the appearance of the local necrotic lesion (NLL) after 5-7 days. This
was followed by the emergence of systemic symptoms, characterized by the transparency of
the veins, and then developed into symptoms of yellow mottling on all leaves 14 days after the
infection.
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Sample No. of tested plants Abs. value
Cucumber Baghdad 21 2.907
Snake cucumber 1 2.737
Cucumber Affack 2 1.427
Bottle gourd 1 0.897
Colocynth 1 1.769
Zucchini 4 2.292
Melon 2 1.168
Tomato 3 0.454
Bell pepper 10 0.932
Eggplant 2 2.875
Christ's thorn jujube 4 1.945
Indian shot 1 0.370
Rapeseed 1 1.723
Nettle-leaved Goosefoot 1 1.572
Positive control 1 3.466
Negative control 1 0.860

Table 2 Absorbance values at 405 nm of samples tested with ELISA, collected from different
locations. Different absorption values were obtained for the samples examined at a wavelength
of 405 nanometers. The highest absorption value was less or close to it from the positive
selection prepared by the approved manufacturer, whose agreed absorption value was 3.466. In
contrast, the highest absorption value recorded for the samples amounted to 2.907 for the
cucumber sample, Followed by 2.875 for the eggplant sample.
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Figure 3 refers to how the ethidium bromide gel electrophoresis pattern of ~500 bp DNA
fragments amplified from a cucumber sample exhibited mosaic symptoms by CMV-F/CMV-R
primer set at an annealing temperature of 55 °C. M 100 bp DNA marker. The results of the
nucleotide analysis showed that the DNA segment with a molecular weight of ~500 nitrogenous
bases doubled from the cucumber sample.
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Figure 4: ldentity percentages of nucleotide (A) and deduced amino acid (B) sequences of
partial CMV CP gene amplified by CMV-F/CMV-R primer set and equivalent GenBank
sequences. Alfalfa mosaic virus (AMV) nucleotide sequence was used as an outgroup
comparison. This tricolor matrix was generated using SDT v1.2 software (10). The macrophage
phylogenetic tree was set side by side that was constructed from the partial nucleotide
sequences of the CMV-F/CMV-R primer-specific cover protein gene isolate with its GenBank
counterparts (Fig. 4A), indicating that it has descended from a common ancestry. The genome
tree based on the hypothetical amino acid sequences did not differ in its structure from the
nucleotide genetics tree, which also placed the isolate under study within the same group (Fig.
4B), which supports the return of the nucleotide sequence isolated from the cucumber sample
(Fig. 2) to a virus—mosaic cucumber and not for another type.

MH119170.1 China CMV-Iraq
MH119154.1 China A LC500133.1 Japan R
MH119158.1 China MN380719. 1India
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MT108233.1 China
3 AF523345.1 USA
KT302193.1 China Cucumber mosaic virus
KT302175.1 China MT108233.1 China Cucnmber mosaic virus
MN380719.1India MH119158.1 China
LC066431.1 anan MG025949.1 China
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LC066446.1 Japan MH119170.1 China
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Figure 5 indicates that the neighbor-joining phylogenetic tree shows the relatedness between
CMV isolates in this study (CMV-Iraq) and equivalent GenBank sequences constructed from
nucleotide (A) and deduced amino acid (B) sequences. Alfalfa mosaic virus (AMV) nucleotide
sequence was included as an outgroup comparison. Sequence analysis was performed using
MEGA 11 software (16). The two phylogenetic trees were built from the nucleotide and amino

sequences of the protein coat region when the cucumber mosaic virus isolates under study were
separated into a single branch away from the rest of the equivalent isolates from the GenBank.
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