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Survey on presence of Cucumber mosaic virus (CMV) in single and
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Figure 1- chlorotic and systemic spots on inoculated leaves with CMV isolates on systemic and local hosts.
A- chlorotic spots on Chenopodium quinoa B- chlorotic spots on Chenopodium amaranticolor
C- chlorotic spots on Gomphrena globusa and severe systemic symptoms on systemic hosts D- Cucurbita pepo

E- Solanum lycopercicum F- Cucumis sativus G-Nicotiana tabacum produced from inoculation of isolates that had shown symptoms of
chlorotic spots in greenhouse in order to purifying isolates.
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Figure 2- Detecting of CMV using coat protein specific primers revealed that the isolates have CMV with a 675bp length .using
agarose and EcoRI (1 pg/pl Lambda DNA Hind 111+ molecular weight marker. The number of wells are respectively a witness DNA
sample- BoTo3-Outo3- ArTol- ShTo8- MaTol- MaTo2- TaTo8.TaTol.
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Figure 3- Detecting of Potyvirus genus using universal primers revealed that the isolates have potyvirus with a 675bp
length. The number of wells are respectively a witness DNA sample- BoTo3-Outo3- ArTol- ShTo8- MaTol- MaTo2- TaTo8.
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Figure 4 - Multiplex polymerase chain reaction results on agarose gel and Gene Ruler 100bp DNA molecular weight

marker.
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Table 2- Overall Results for presence of single and mixed Cucumber mosaic virus (CMV) infections with potyviruses in
North western of Iran

b sy S b waCMV @ es Ji (g 4 e slans CMV & o3 1 & 5a slaws ol Ul S SKke (g 4 gas Sl Ol
° \E! Yo Sk
VY YY Yo 5
V¢ Y. Yo S a5
¢ \h Yo Jals
A 1 Yo sl
. V¢ Yo o
. q Yo S

Soacils ol 4 sl OLES 1 W s s g b b sloe
ot i P ST s el S e 6 il
sl axdls

(Lo Malva spp. S ,2) WS o (gosl il 5550 )5
a S Js s sl Saliss sns 4 So

S Vo) e.\.huml.ﬁwjﬂ)éﬁ

s VD) a5 e bt 3 bl (ST o a8
Slacile (W3l o o)l pslie o)l 51 eslizal oo OF
Sl Lan 5 5k Salise ons Wl 5 &S 65,
Solanum (g 55z0) A3 SIS esps i b bl
ol S s S L S aie lesl il s Bt (nigrum
doys ol 3, cile opl 45,8 13 Solanaceae

Sl as Sl CMV 55 Lol s &8 ol g

- \yay QM}’)&I{./Y O)M/Wmo)gé/w}w.lsc&;&jww


https://dor.isc.ac/dor/20.1001.1.25885073.1397.7.2.4.5
http://gebsj.ir/article-1-268-en.html

[ Downloaded from gebgj.ir on 2026-06-03 ]

[ DOR: 20.1001.1.25885073.1397.7.2.4.5]

oéb' éL&

ek ESl5 50 s bslies 53 ke sla ST )

&lw

Ding, S. W., Shi, B. J., Li, W. X. and Symons, R. H.
2003. An interspecies hybrid RNA virus is
significantly more virulent than either parental virus.
Proceedings of the National Academy of Science, 93:
T470- 7474,

Duarte, L. M. L., Rivas, E. B., Alexandre, M. A. V,,
Harakava, R. and Veauvy, M. C. D. 2013.
Genealogy of Cucumber mosaic virus isolated from
ornamental species.  American Journal of Plant
Sciences, 4: 1081-1087.

Edwardson, J. R. 1966. Electron microscopy of
cytoplasmic inclusion in cells infected with rod shaped
viruses. Amer. Journal of Botany, 53: 359-364.

FINETTI-SIALER, T. Mascia, F, Cillo. 2012.
Biological and molecular characterization of a
recombinant isolate of Watermelon mosaic virus
associated with a Watermelon necrotic disease in
Italy. European Journal of Plant Pathology,
Dordrecht, 132: 317-322.

Gallitelli, D. 2000. The ecology of Cucucmber mosaic
virus and sustainable agriculture. Virus Research, 71:
9-21.

Garcia-Arenal, F., Escriu, F., Aranda, M. A., Alonso-
Prados, J. L., Malpica, J. M. and Fraile, A. 2006.
Molecular epidemiology of Cucumber mosaic virus
and its satellite RNA. Virus Research, 71: 1-8.

Garcia-Arenal, F., Wang, J., Xu, W., Xiang, B. and
Lin, H. 2000. Variation analysis of two Cucumber
mosaic viruses and their associated satellite RNAsS
from sugar beet in China. Virus Genes, 33(3):293-298.

Ghasemzadeh, A., Sokhandan Bashir, N. and Masoudi,
N. 2012. Sequencig part of Watermelon Mosaic virus
genome and phylogenitical comparision of 5 isolate
with other isolates from world. Journal of Agriculture
and food technology, 2(6):93-101.

Hollings, M. and Brunt, A. 1981. Potyvirus group
Description, CMI/ AAB Description of Plant viruses.
No. 245.

Hasan, H. 2004. Generation of an infectious Beet mosaic
virus (BtMV) full- length clone based on the complete
nucleotide sequence of a German isolate. Doctoral
Thesis. University of Hannover, Germany.

Hull, R. 2013. Characterization of synergy between
Cucumber mosaic virus and potyviruses in cucurbit
hosts. Phytopathology, 92: 51-58.

Karyeija, R. F., Kreuze, J. F., Gibson, R. W. and
Valkonen, J. P. T. 2006. Synergistic interactions of a
potyvirus and a phloem-limited Crinivirus in sweet
potato plants. Virology, 269: 26-36.

KIM, M. K. 2010. Characteristics of Cucumber mosaic
virus infecting zucchini in Korea. Plant Pathology
Journal, Seoul, 26(2): 139-148.

Kolivand, D. and Sokhandan-Bashir, N and Mozaffari,
J. 2012. .molecular detection of Cucumber mosaic
virus non necrogenic satellite RNA in Tobacco plant.
Iranian Journal of Plant Protection Scince, 43: 223-
231.

Malapi-Nelson, M., Wen, R-H., Ownley, B. H. and
Hajimorad, M. R. 2009. Co-infection of soybean
with Soybean mosaic virus and Alfalfa mosaic virus
results in disease synergism and alteration in
accumulation level of both viruses. Plant Disease, 93:
1259-1264.

Mali, V. R, Subr, Z., and Kudela, O. 2013. Seed
Transmission of Comovirus and Potyviruses in
Fababean and Vetch Cultivars Introduced into
Slovakia. World Journal of Pharmaceutical Research,
38: 87-97.

Mohamed, E. F. 2010. Interaction between some viruses
which attack tomato (Lycopersicon esculentum) Plants
and their effect on growth and yield of tomato plants.
Journal of American Science, 6(8): 311-320.

Murphy, J.F., Rhoads, R.E., Hunt, A.G., and Shaw,
J.G. 1990. The VPg of tobacco etch virus RNA is the
49-kDa proteinase or the N-terminal 24 KDa part of
the proteinase or the N-terminal 24 KDa part of the
proteinase. Virology. 178: 285-288.

Nematollahi, S., Sokhandan Bashir, N. Torabi, E. 2008.
Cucumber mosaic virus subgroup IA frequently occurs
in the northwest Iran. Acta Virologica: 52(4): 237-42.

Rizos, H., Gunn, L.V., Pares, R. D. Gillings, M. R.
1992. Differentiation of Cucumber mosaic virus
isolates using polymerase chain reaction. Journal of
General Virology, 73: 2099-2103.

Rowhani, A., Maningas, M. A, Lile, L. S., Daubert, S.
D., Golino, D. A. 2003. Development of a detection
system for viruses of woody plants based on PCR
analysis of immobilized virions. Phytopathology, 85:
347-35.

Srinivasan, R. and Alvarez, J. M. 2007. Effect of mixed
viral infections (Potato Virus Y - Potato leaf roll
virus) on biology and preference of vectors Myzus
persicae and Macrosiphum euphorbiae (Hemiptera:
Aphididae). Journal of Economic Entomology, 100(3):
646-655.

Tahmasebi, A., Dizadji A., Farhoudi, F., Koohi-Habibi,
M. 2010. Interaction of Cucumber mosaic virus and
Bean yellow mosaic virus in co-infected plants of bean
and broad bean. Archives of phytopathology and plant
protection, 46: 1081-1092.

Wang, Y., Gaba, V., Yang, J., Palukaitis, P. and Gal-
on, A. 2001. Characterization of synergy between



http://www.ncbi.nlm.nih.gov/pubmed/16991000
https://dor.isc.ac/dor/20.1001.1.25885073.1397.7.2.4.5
http://gebsj.ir/article-1-268-en.html

[ Downloaded from gebgj.ir on 2026-06-03 ]

[ DOR: 20.1001.1.25885073.1397.7.2.4.5]

)l:"d{:{‘)}‘u‘}j,}‘b)l"‘}-’ﬁ‘dbjéjﬂ(w)j eé\jéu

Cucumber mosaic virus and potyviruses in cucurbit variation at conserved sites in potyvirus genome is

hosts. Phytopathology, 92: 51-58. driven by species discovery and effects degenerate
Zhang, X. S., Holt, J. and Colvin, J. 2011. Synergism primer design. PLoS ONE. 3(2), e 1586.

between plant viruses: A mathematical analysis of the Zitter, T. A. and Murphy, J. F. 2009. The ecology of

epidemiological implication. Plant Pathology, 50: Cucucmber mosaic virus and sustainable agriculture.

732-746. Virus Research, 71: 9-21.

Zhang, L., Wayper, P. J., Gibbs, A. J. Fourment, M.
Rodoni, B. C., and Gibbs, MX 2008. A cumulating

Genetic Engineering and Biosafety Journal
Volume 7, Number 2

Survey on presence of Cucumber mosaic virus (CMV) in single and mixed infections with potyviruses in

North-West of Iran

Mehrdad Salehzadeh*

Plant Protection Department, Faculty of Agriculture, University of Tabriz, Iran
*Corresponding Author: mehrdadsalehzadeh@gmail.com

Abstract:

Cucumber Mosaic Virus (CMV) is one of the most important viruses infecting Cucurbitaceae and has a
wide host range. However, presence of mixed infections with other viruses increases symptoms and
damages of viruses. The present study aimed to investigate the mixed infection of CMV with Potyvirus in
plants collected from various plant families including Cucurbitaceae with cucumber and Cucurbit,
Solanaceae with tomato, pepper and Solanum nigrum and Malvaceae with Malva. sp and Althea sp.
Determining in which hosts Potyviruses are mix infected with CMV and in which plants this infection is
negligible, is important. Thus, 300 plant samples suspected to be infected were collected and preserved
from above-mentioned families from Northwestern of Iran for laboratory and greenhouse experiments
with symptoms of Mosaic, deformity and mottling, shrub dwarfism, yellowing and other symptoms of
viral plant diseases including (shoe — string in tomato) etc. from each host, 25 samples related to various
isolates were scrutinized. In order to conduct primary research on the presence of CMV, systemic and
local host of CMV were applied in greenhouse and a pair of CMV coat protein-specific primers were
utilized in RT-PCR. Then, detecting mixed infection with Potyviruses was conducted using RT-PCR with
universal primers of Potyvirus genus NIb2F/NIb3 in samples whose infection to CMV was proved. The
most of mix infections were observed in tomato and cucurbit and the least of mix infections were
observed in Malva, pepper and cucumber.

Keywords: Universal and specific primers, Mixed infection, Synergism, Cucumber Mosaic Virus
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