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Table 1. Indicator plants used in biological assay for
Cucumber mosaic virus and Tobacco mosaic virus

Scientific name (ealadl aw) il il and

Indicator plant

Vigna unguiculata var BlackeyeL.  Cowpea Lo ol
Cucumis sativus L. Cucumber okall
Chenopodium amar anticol or Goose foot 3B
Coste & Reyn

Lycopersicon esculentum Mill. Tomato Jakalakall
5 sl

Cucumismelo L. Melon Gl
Cucurbita maxima Winter squash & Al
Cucurbita pepo Zucchini [l s
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Datura metal L. Jimson weed 5yl
Nicotiana tabacum var Turkish L. Tobacco &l
Nicotiana tabacum var Xanthi L. Tobacco &l
Nicotiana tabacumvar Xanthi NN Tobacco il
Cucurbita citrullus Water melon gkl
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Cowpea, cucumber, watermelon and zucchini seeds were obtained from
the General Authority of Seed Certification. Other seeds were obtained
from the local market.
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Figure 1. Results of inoculation with a cucumber |eaf extract infected with CMV (A) Mosaic and leaf deformation symptoms
on Cucumis stivus, Beta-alfa variety (right), healthy plant (left), (B) Chlorotic local lesions on N. tabacum cv. Xanthi leaves
(right), healthy plant (left), (C) Chlorotic local lesions (arrow) on primary leaves of Vigna unguiculata, cv Black eye, 5 days
after inoculation (right), healthy plant (lft), (D) Mottle symptoms on young Datura metel leaves (right), healthy plant (left),
(E) Chlorotic local lesions on Chenopodium amaranticolor leaves (arrow) (right), healthy plant (left), (F) Narrow leaf
symptoms on tomato, 3 weeks after inoculation (right), healthy plant (left). (G) Mottle symptom on melon (right), mosaic
symptom (mid), healthy leaf (left).
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Figure 3. (A) Reaction of CMV antiserum: with healthy
cucumber plant extract as control (1), with extract from
virus infected cucumber plant (2), with extract from melon
infected plant (3), and with extract from winter squash
infected plant (4). (B) Reaction of TMV antiserum: with
extract from tobacco plant infected with TMV (1), and with
extract from tomato plant infected with TMV. (Arrows
referred to reaction line between the virus and antiserum)
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Figure 2. (A) Mosaic symptoms on the young leaves of N.
tabacum cv. Turkish inoculated with an extract of single
lesion from N. tabacum Xanthi NN (right), healthy leaves
(Ieft). (B) Necrotic local lesions on N. tabacum cv. Xanthi
NN leaves inoculated with an extract from single lesion
from N. tabacum Xanthi NN (right), healthy leaves (l€eft).
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Figure 4. (A) Profile of Slab SDS-gel electrophoresis for samples of CMV on 10% polyacrylamide gel with 0.1% SDS.
Arrows referred to principle protein band of the virus observed in samples from infected plants only. (1) Protein markers of
known molecular weight used to determine the MW of virus proteins. (2) Sample of partially purified CMV (contral). (3) Total
proteins extracted from virus infected plants. (4) Total proteins from healthy plant (control). (5) Extract from virus infected
plant without chlorophyll. (6) Extract from healthy plant without chlorophyll (control). (7) Crude extract from virus infected
plant. (8) Crude extract from healthy plant (control). (B) Profile of Slab SDS-gel electrophoresis for samples of TMV on 10%
polyacrylamide gel with 0.1% SDS. Arrows referred to principle protein band of the virus observed in samples from infected
plants only. (1) Protein markers of known molecular weight used to determine the MW of virus proteins. (2) Sample of
partialy purified CMV (control). (3) Total proteins extracted from virus infected plants. (4) Total proteins from healthy plant
(control). (5) Extract from virus infected plant without chlorophyll. (6) Extract from healthy plant without chlorophyll
(contral). (7) Crude extract from virus infected plant. (8) Crude extract from healthy plant (control).
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Abstract
Adhab, M.A. and R.A. Alani. 2010. Evaluation of SDS-Polyacrylamide Gel Electrophoresis and Immunostrip
Technique for Detection of Tobacco mosaic virus and Cucumber mosaic virusin Iraq. Arab Journal of Plant Protection,
28: 181-189.

This study was carried out to evaluate the efficiency of electrophoresis on SDS-poly acrylamide slab gel and immunostrip techniques
for detection of Tobacco mosaic virus (TMV, genus Tobamovirus) and Cucumber mosaic virus (CMV, genus Cucumovirus, family
Bromoviridae), compared with symptoms on diagnostic indicator plants for the two viruses. The results obtained showed that the two
methods were effective. The analysis of samples of purified CMV, total proteins from infected cucumber plants, and extracts from infected
plants with or without chlorophyll, by electrophoresis on 10% polyacrylamide slab gel containing 0.1% SDS showed two bands of 24 and 26
kD in size, and absent in samples of total protein or extracts of healthy plants. These two proteins represent the coat protein (CP) of CMV. In
addition, one 18 kD protein band appeared on SDS-polyacrylamide gel profile which represent the CP of TMV, when samples of purified
virus, total protein of infected plants, and plant extracts with or without chlorophyll were analysed. This band was absent in similar samples
from healthy plants. The test of immunostrip specific for CMV showed positive reaction with extracts from melon, cucumber, winter squash,
and zucchini infected plants. Similarly, a positive reaction with immunostrip specific for TMV appeared with extracts from tobacco, tomato
infected with TMV. No reaction was obtained with healthy plant extracts. These results were similar to those obtained from indicator plants
for the two viruses.

Keywords: Immunostrips, electrophoresis, TMV , CMV , detection methods
Corresponding author:  Mustafa Ali Adhab, Plant Protection Department, College of Agriculture, University of Bagdad, Baghdad, Iraq,
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