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ABSTRACT 

Potato virus Y (PVY) is a plant pathogenic virus of the family Potyviridae, and one of the most 
important plant viruses affecting potato production. This study included identification, purification 
and molecular characterization Potato virus Y (PVYNTN) based on biological and molecular properties 
of potato virus Y. Positive reaction of PVY diagnosis using DAS-ELISA was characterized by yellow 
color. The results of spectrometrical tests indicated good purification of the virus using centrifugation, 
precipitation and filtration techniques. The purity of PVY was 0.406 mg per gram of fresh plant 
tissue.A260/A280 value of PVY purity was1.16. The viral particles were rod flexible (helical 
symmetry) of 14 x 742 nm. The cDNA fragment of CP gene was 801 bp. Sequence analysis revealed 
that PVY isolate showed 94% similarity with other worldwide PVY isolates. 
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Introduction 

Potato virus Y (PVY), a member of the Potyvirus genus (Potyviridae family), is the most 
economically important virus infecting potato crops, with tuber yield and quality losses ranging from 
10 to 90 % (Valkonen, 2007). PVY can also infect other Solanaceous species such as bell pepper, 
tomato and tobacco (Aramburu, 2006). The virus is easily transmitted mechanically by over 40 aphid 
species in a non-persistent manner (Brunt, 2001). Intracellular pathogens such as viruses are difficult 
to control chemically; PVY outbreaks are addressed by the destruction of infected plants or pesticide 
treatment to limit the population of vectors (Kopp et al., 2015). Resistance breeding remains the best 
method to prevent viral infections. PVY variants are highly variable at the biological, serological, and 
molecular levels (Scholthof et al., 2011). They can be classified into different strain groups depending 
on host response. Virus strains PVY0 and PVYC usually induce mild symptoms of infection, e.g. leaf 
mosaic lesions, crinkling, leaf drop and dwarfing, while leaf symptoms of PVYN and PVYNW 
infection are barely noticeable. In addition to severe leaf symptoms, PVYNTN infection leads to potato 
tubernecrotic ringspot disease which greatly affects tuber marketability (Schubert et al., 2007).  

The virions of the viruses belonging to the Potyvirus genus are rod-shaped flexuous filaments 
680-900 nm long and 11-13 nm wide. The virions have a monopartite, positive-sense single-stranded 
RNA, which is about 9.7 kb. Approximately 2000 subunits of a single coat protein are organized 
around the viral genomic RNA in a helical arrangement (Shukla et al., 1994). 

Several approaches and technologies have been used for identification pf PVY. The virus was 
identified based on host range, aphids Transimmatin, serological typing (El-Mohsen et al., 2003). 
Elisa technique was also used for repaid detection of PVY. (Clark and Adam, 1977). 

The aim of this investigation is to identify the PVYNTN with RT-PCR technique as an accurate 
technique specially, it based on the molecular viral properties and also to study its similarity with 
other PVY isolates in the Gene Bank. 
 
Materials and Methods 
 
Virus source and maintenance: 

The necrotic strain of Potato virus Y (PVYNTN), infecting potato plants was obtained from Virology 
 Lab, Agricultural Microbiol, Faculty of Agriculture, Ain Shams University, Cairo, Egypt (Mahfouze et 
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al., 2012).Systemically infected leaves of Datura metel L plants were used as source of inocula for all 
experiments  
 

Propagation of Plant virus: 

The virus was maintained on Datura metel L. plants by mechanical inoculation. The primary leaves 
of plants were dusted with carborundum (600 mesh) and gently rubbed with the inocula using forefinger. 
For propagation several plants were mechanically inoculated and kept in there pots in insect – proof green 
house, Faculty of Agriculture, Ain Shams University at a temperature of 25°C ± 3 and examined daily after 
inoculation until appearing of the external symptoms, then the leaves were collected to extract the viral 
particles. 

 

Purification of PVY isolate: 
Virus purification was done according to the modified procedures of Dijkstra and de Jager (1998) 

modified by Al-ani et al., (2011). The purity of the PVY isolate was evaluated biologically, 
spectrophotometrically and by electron microscopy. 

In extraction process, 300 g of the systemically infected potato leaves, which kept frozen were 
mixed with 0.01 M phosphate buffer (pH 7.0) in 1:2 ratio. The mixture was grounded with blender 
machine for 3-4 minutes. The prepared suspension was filtrated and placed in an icebox. Then 0.1 M 
ascorbic acid and ethylene diamine tetra acetic acid (EDTA) were added to the suspension. In clarification 
Process, 40% of the chloroform was added to suspension with 2 minutes strong mixing using blender 
machine. Prepared suspension was poured into centrifuge tubes and spun at 10000 rpm at 4 °C for 20 
minutes using cooling centrifuge. The supernatant was taken and placed in an icebox. In final purification 
step including precipitation and centrifugation, ammonium sulphate was added to 1 liter suspension at half 
saturated point. Centrifuge tubes were filled with suspension and spun at 14000 rpm at 4 °C for 2 hrs. The 
pellet was taken and resuspended in 0.01 M phosphate buffer (pH 7.0). The prepared suspension was 
dialyzed in a cool environment against 1 liter sterilized distilled water with continuous slow stirring. In the 
last step of final purification, the purified suspension of PVY was passed through filter (0.45 μm) for 
further purification (Al-ani et al., 2011). 

 
Ultraviolet absorption spectrum 

Purified virus was scanned spectrophotometrically to assess both the purity of PVY suspension and 
the efficiency of procedure used for purification. That was done using UV-spectrophotometer for scanning 
the purified solution at a wave length ranged between 200-300 nm, at 10 nm intervals (Dijkstra and de 
Jager, 1998) to plot the absorbency curve, estimate A260/A280 ratio and PVY concentration in plant 
tissues.  
 
Transimmatin Electron Microscopy (TEM) of the Purified Virus  

The purified virus suspension was examined as described by Othman et al., (2015). A drop of the 
purified virus preparation was placed separately on 200 mesh copper grid with carbon- coated Formvar 
film, and the excess of sample was drained off by touching a blotting paper strip to the edge of the grid. 
The  grids were  negatively stained with 2% (w/v)  uranyl acetate, the excess of stain was drained off as 
before  and allowed to react for two to three min, then the  grid was dried and examined  using  TEM at the 
Regional Center for Mycology and Biotechnology, Al –Azhar University,  Cairo, Egypt .                                        
 

Reverse Trascribtase Polymerase Chain Reaction (RT-PCR) 
1-Oligonucleotide primer synthesis: 
The Oligonucleotide primers used in the PCR were selected depending on the previous studies 

according the literature, and then checked in GeneBank using DNAMAN program (DNAMAN V5.2.9 
package, Madison, Wisconsin, USA).The checked Oligonucleotide primers were synthesized for cp gene 
in Sigma Co.and they were PVYCPv BamH1:5'T CAAGGAT CCGCAAA TGACACAA TTGATGC 
AGG3'.PVYCPcEcoR1:5'AGAGAGAATTCATCACATG TCTTGACTCC 3'(Shalaby et al., 2007). 
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Amplification of PVYNTN coat protein coding sequence: 

The total RNA was used as template for one-step RT-PCR using Verso 1-Step RT-PCR Kit 
Qiagene (GmbH, Germany). The amplification was performed in thin-walled 0.2ml micro 
amplification PCR tube containing the following 25µl reaction mixture: 5 µl T- RNA(10ng/ µl) ,12.5 
µl of 1 step master mix,1.3 µl RT enchancer,0.5 µl of 10mM F-primer, 0.5 µl10mM R-primer, 0.5 µl 
(5u/ µl ) of Taq DNA polymerase and 4.7 µl of deionized water . The mixture was amplified in 
UNOII thermo cycler from Biometer, Germany using PCR program consisting of: cDNA synthesis: 
50 O C for 30 min 1 cycle, Denaturation 94 O C for 2 min  1 cycle     Annealing  (55 O C for 1 min 
and72 O C for 1min) 35 cycles, Elongation 72 O C for 5min 1 cycle     
 
Gel electrophoresis analysis of RT-PCR product: 

 To determine the correct size of RT-PCR product 1% agarose Gel electrophoresis was 
performed in DNA mini - electrophoresis sub-cells.7µl of the virus product were mixed with 2 µl of 
6x gel loading buffer (0.25%bromophenol blue, 0.25% xylene cyanol FF DNA 30% glycerol in water) 
immediately before loading .the stained DNA with ethidium bromide was visualized and 
photographed using gel-documentation system (Bio-Rad, Gel Doc XR). 
 
Sequencing of PVYNTN coat protein coding sequence:  
Purification of DNA from PCR product: 

The DNA of PVYNTN coat protein gene was purified from RT-PCR products using a high pure 
PCR products purification DyeExR kit (Qiagen PN 63204) following the manufacturer's instructions. 

 
Sequencing and computer analysis: 

The partial nucleotide  Sequencing of RT- PCR product / PVYNTN coat protein gene was 
performed from 1 to 7 ml of the purified products with an ABI prism Big dye termination cycle 
sequencing ready reaction kit (applied bio system) using the same primers as in the RT- PCR and 
sequenced with an ABI prism 310 automated DNA sequencer. The sequence data of multiple 
nucleotides, deduced amino acids and multiple alignment of the cp gene for PVYNTN was translated 
and analyzed by using DNAMAN program (DNAMAN V 5.2.9 package, Madison, Wisconsin, USA). 
Phylogenetic relationship and antigenic index of the available sequences were carried out using 
Clustal W (Ver.1.74) program (Thompson et al., 1994). 

 
Results 
 
Propagation of Plant virus 

PVYNTN was propagated by inoculation of healthy plants of Datura metel L. mechanically by 
the virus. After 4 weeks from the inoculation the infected leaves were collected and the virus particles 
were extracted. The extracted infectious crude sap was obtained for purification and concentration.                
 
Virus purification 

The extracted infectious crude sap which containing the PVY particles were purified by 
centrifugation and precipitation. Concentration of the purified PVY particles were assayed 
spectrophotometrically and biology as the following: 
 
UV spectrum of the purified virus particles: 
The UV spectrum of the purified PVYNTN particles was determined by the measuring absorption of 
UV using spectrophotometer at 200 up to 300 nm. The obtained results presented in table (1) and 
illustrated by fig. (1) showed that Amin was at 240 nm , Amax was at 260 nm ,A max/ Amin ,A260/ 
A280 and A280/ A260 ratios were 1.897, 1.165 and 0.858 respectively 
 
 
 
 
 



Middle East J. Agric. Res., 8(3): 937-946, 2019 
ISSN: 2077-4605 

940 

Table 1: UV spectrum of the purified PVYNTN isolate. 

A max  A min  A260 

nm 

A280 

nm 

����

⁄ ���� 

����

⁄ ���� 

����

⁄ ���� 

����

⁄ ���� 

Yield 

mg / ml 

260 nm 240nm 1.163 0.998 1.165 0.858 1.897 0.527 0.406 

 

 
Fig. 1: U.V spectrum of purified PVYNTN isolate 

 
The results also showed that the PVY concentration was 0.406 mg virus for each gram of fresh 

plant tissue. This concentration was calculated by dividing the absorbency at 260 nm (A260) to 
Extinction coefficient (E.C.) of PVY 2.86 (mg/ml-1 cm-1).  
 
B-Biological assaying of the purified virus: 

The purity of the virus particles was estimated biologically after mechanical inoculation on D. 
metel L. which reacted external  systemic symptoms  results as , vein clearing ,mild mosaic, sever 
mosaic, blisters and  crinkling. This biological evaluated results were confirmed serologically using 
DAS-ELISA which the optical density of the infected tissue was 0.391 O.D compared with the 
negative control which optical density was 0.192.  
 
Transimmatin Electron Microscopy (TEM) of the Virus  

Electron microscopy examination of the purified Potato virus Y(PVY���)showed filaments 
particle with 742 nm in length and 14  nm widths  as shown in fig.(2). 

  

  
Fig. 2: Electron micrograph of Potato virus Y(PVY���)negatively stained with 2% (w/v) Uranly 

acetate.  Magnifications (100000-X). 
 
 
 
 

A B 
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Molecular identification of PVY by RT-PCR 
RT-PCR was performed using Plant Total RNA Min Kit from RBC and a pair of primer 

specific for the extreme ends of coat protein gene of PVY with an expected amplicon size of 
801bp.By using RT-PCR, PVY was detected in both Purified crud sap and Infected tissue of Datura 
metel 1% agarose gel in electrophoresis, the expected band of ~801bp size was amplified in infected 
samples. It was found to be highly efficient method of detection as shown in Fig. (3). 
  

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3: Agarose gel electrophoresis analysis of amplified reverse-transcription polymerase chain 
reaction (RT-PCR) of potato virus Y (PVY). 100bp DNA Ladder. L1: Purified virus. L2: 
Infected Datura metel tissue. L3: healthy D.metel. L plant as a negative control. 

 

Sequencing of PVYNTN coat protein coding sequence: 
 
Translation of Partial nucleotide sequence of PVYNTN / cp gene: 

The Partial nucleotide sequence of PVYNTN / cp gene revealed that 801 nucleotides with 
molecular weight as 251.19KDa for ss-DNA and 499.33KDa for ds –DNA as shown in fig (4). The 
nitrogen base composition of Nucleotide sequence consist of highly content of Adenine (A) 
274(33.8%), followed by Guanine (G) 200(24.8%), then 168(20.7) for both Cytosine (C) and 
Thymine (T). 

 
ATGTTCTTGACTCCAAGTAGAGTATGCATACTTGGAGAAACATCCTCGGTGGTGTGCCTC 
TCAGTGTTCTCCTCTTGTGTACTGATGCCACCATCCAACCCGAAAAGTCGAGGTTGGGCT 
GACTTTAATGCTGCGGCCTTCATTTGTATGTGCGCTTCCCTAGCCCTCACTGGCGTTCGT 
GATGTAACTTCAATAAAGTCAAAGGCATTGCGCGCTAAACTTATATCCCGCAGATTTCGA 
ATTAAACCATATCGTGGCATATATGGTTCCTTTTTATTGCGCATTTCTATGTTCGCTTCT 
GCAACATCTGAGAAATGTGCCATGATTTGCCTAAGGGTCGGTTTTGCATTCTCAACAATT 
GGTTTCAACGGATATTCAACTTGTTCGCTTCCATCCATCATAACCCAAACTCCGTTGACA 
TTTGGCGAGGTTCCATTTTCAATGCACCAAACCATAAGCCCATTCATCACAGTTGGCATT 
TCAGTTTCCCCTATGTCGTATGCCGTCCGCACTGCTTCATACCACGTGTCAAACTGTGAT 
TCAGATGCACGAGTATTTGAGATATCTATCTGTTGTGGAGTATACTCGAGCAAGTGTTCT 
AAGTTTAGCACGGTTGCTCCCTTGCTTGTGGGCATTCTCATTTTGGACGTGATAGCCGTG 
ATTCTCGGCACAGTATGTGTCCCAGATGTACCAGCATTCACATCCTTATCTTTTCCTTTG 
TTCGGGTTTGACTGGATGCTGCCTTGCTCTGGTCTTGCATCTTTCTTGCTGCTTCCTCCT 
GCATCGATTGTGTCATTTGCGGATCCTTGA 

Fig. 4: Nucleotide sequence of
 
PVYNTN

 
/CP gene

.  
The partial nucleotide sequence of the CP for PVY isolate was aligned with 20 isolates of in 

GeneBank using BLAST. Sequence alignment of the partial nucleotide sequence of CP gene of PVY 
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with corresponding sequence of other PVY/ CP gene available in GenBank and  phylogenetic tree of 
PVY-CP revealed 94% degree of similarity to PVY isolates with assection number JQ026007.1. (Fig 
5, 6) 

 
Query  1     ATGTTCTTGACTCCAAGTAGAGTATGCATACTTGGAGAAACATCCTCGGTGGTGTGCCTC  60 
             |||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||||| 
Sbjct  1439  ATGTTCTTAACTCCAAGTAGAGTATGCATACTTGGAGAGACATCCTCGGTGGTGTGCCTC  1380 
Query  61    TCAGTGTTCTCCTCTTGTGTACTGATGCCACCATCCAACCCGAAAAGTCGAGGTTGGGCT  120 
             || ||||||||||||||||||||||||||||| ||||||||||||||||||||||| ||| 
Sbjct  1379  TCTGTGTTCTCCTCTTGTGTACTGATGCCACCGTCCAACCCGAAAAGTCGAGGTTGAGCT  1320 
Query  121   GACTTTAATGCTGCGGCCTTCATTTGTATGTGCGCTTCCCTAGCCCTCACTGGCGTTCGT  180 
             || || |||||||||||||||||||| |||||||||||||||||||||||||| |||||| 
Sbjct  1319  GATTTCAATGCTGCGGCCTTCATTTGAATGTGCGCTTCCCTAGCCCTCACTGGTGTTCGT  1260 
Query  181   GATGTAACTTCAATAAAGTCAAAGGCATTGCGCGCTAAACTTATATCCCGCAGATTTCGA  240 
             ||||| || |||  ||||||||||||||  ||||||||||  |||||||||||||||||| 
Sbjct  1259  GATGTGACCTCATAAAAGTCAAAGGCATAACGCGCTAAACCCATATCCCGCAGATTTCGA  1200 
Query  241   ATTAAACCATATCGTGGCATATATGGTTCCTTTTTATTGCGCATTTCTATGTTCGCTTCT  300 
             ||||||||||||||||||||||||||||||||||| |||||||||||||| | ||||||| 
Sbjct  1199  ATTAAACCATATCGTGGCATATATGGTTCCTTTTTGTTGCGCATTTCTATATACGCTTCT  1140 
Query  301   GCAACATCTGAGAAATGTGCCATGATTTGCCTAAGGGTCGGTTTTGCATTCTCAACAATT  360 
             |||||||||||||||||||||||||||||||||||||| ||||||||||||||||| ||| 
Sbjct  1139  GCAACATCTGAGAAATGTGCCATGATTTGCCTAAGGGTTGGTTTTGCATTCTCAACGATT  1080 
Query  361   GGTTTCAACGGATATTCAACTTGTTCGCTTC-CATCCATCATAACCCAAACTCCGTTGAC  419 
             ||||||||||| || || ||||||||  ||| |||||||||||||||||||||||||||| 
Sbjct  1079  GGTTTCAACGGGTACTCGACTTGTTC-ATTCTCATCCATCATAACCCAAACTCCGTTGAC  1021 
Query  420   ATTTGGCGAGGTTCCATTTTCAATGCACCAAACCATAAGCCCATTCATCACAGTTGGCAT  479 
             ||||||||||||||||||||||||||||||||||||||||||||||||| |||||||||| 
Sbjct  1020  ATTTGGCGAGGTTCCATTTTCAATGCACCAAACCATAAGCCCATTCATCGCAGTTGGCAT  961 
Query  480   TTCAGTTTCCCCTATGTCGTATGCCGTCCGCACTGCTTCATACCACGTGTCAAACTGTGA  539 
              |||||||| ||||||||||||||| |||||||||| ||||||||||| |||||||| || 
Sbjct  960   CTCAGTTTCTCCTATGTCGTATGCCATCCGCACTGCCTCATACCACGTATCAAACTGCGA  901 
Query  540   TTCAGATGCACGAGTATTTGAGATATCTATCTGTTGTGGAGTATACTCGAGCAAGTGTTC  599 
             || || ||| ||||||||||| ||||| || |||||||||| |||||| ||||||||||| 
Sbjct  900   TTGAGTTGCCCGAGTATTTGAAATATCAATTTGTTGTGGAGCATACTCAAGCAAGTGTTC  841 
Query  600   TAAGTTTAGCACGGTTGCTCCCTTGCTTGTGGGCATTCTCATTTTGGACGTGATAGCCGT  659 
             |||||||||||||||||||||||||||||||||||||||||||||||||||||||||| | 
Sbjct  840   TAAGTTTAGCACGGTTGCTCCCTTGCTTGTGGGCATTCTCATTTTGGACGTGATAGCCTT  781 
Query  660   GATTCTCGGCACAGTATGTGTCCCAGATGTACCAGCATTCACATCCTTATCTTTTCCTTT  719 
             |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 
Sbjct  780   GATTCTCGGCACAGTATGTGTCCCAGATGTACCAGCATTCACATCCTTATCTTTTCCTTT  721 
Query  720   GTTCGGGTTTGACTGGATGCTGCCTTGCTCTGGTCTTGCATCTTTCTTGCTGCTTCCTCC  779 
             ||||||||||| |||||||||||||||||||||||||||||||||||||||||||||||| 
Sbjct  720   GTTCGGGTTTGGCTGGATGCTGCCTTGCTCTGGTCTTGCATCTTTCTTGCTGCTTCCTCC  661 
Query  780   TGCATCGATTGTGTCATTTGC  800 
             ||||||||||||||||||||| 
Sbjct  660   TGCATCGATTGTGTCATTTGC  640 

 
Fig. 5: Sequence alignment of the partial nucleotide sequence of CP gene of PVY with corresponding 

sequence of other PVY/ CP gene available in GenBank. 

 
Fig. 6: Phylogenetic tree of PVY isolate based on the nucleotide sequences of the CP gene. 
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Deduced amino acids partial sequence of PVYNTN /CP gene: 
The predicated number of amino acids produced from translation of partial sequence of cp gene 

nucleotide sequence of PVYNTN were 269 amino acids with molecular weight 28.821KDa. The 
sequence deduced amino acids started with Methionine (M) and ended with Proline (P). Fig. (7) 
 

1         ATGTTCTTGACTCCAAGTAGAGTATGCATACTTGGAGAAACATCCTCGGTGGTGTGCCTC 
1          M    F    L    T     P     S      R      V     C     I      L    G      E     T     S     S      V     V     C     L 
61        TCAGTGTTCTCCTCTTGTGTACTGATGCCACCATCCAACCCGAAAAGTCGAGGTTGGGCT 
21          S    V     F     S     S     C      V    L     M    P    P    S     N     P     K     S     R     G      W     A 
121       GACTTTAATGCTGCGGCCTTCATTTGTATGTGCGCTTCCCTAGCCCTCACTGGCGTTCGT 
41          D     F     N     A    A     A     F      I     C    M    C     A     S      L     A     L    T     G      V     R 
181       GATGTAACTTCAATAAAGTCAAAGGCATTGCGCGCTAAACTTATATCCCGCAGATTTCGA 
61          D    V     T      S    I      K       S     K     A     L     R     A     K     L     I      S      R     R       F    R 
241       ATTAAACCATATCGTGGCATATATGGTTCCTTTTTATTGCGCATTTCTATGTTCGCTTCT 
81          I     K     P     Y     R     G     I     Y     G     S     F     L     L     R     I     S     M     F     A     S 
301       GCAACATCTGAGAAATGTGCCATGATTTGCCTAAGGGTCGGTTTTGCATTCTCAACAATT 
101        A     T     S     E     K     C     A     M     I     C    L     R     V     G     F     A      F      S     T     I 
361       GGTTTCAACGGATATTCAACTTGTTCGCTTCCATCCATCATAACCCAAACTCCGTTGACA 
121        G     F     N     G     Y     S     T     C     S     L     P     S     I     I     T     Q     T     P     L     T 
421       TTTGGCGAGGTTCCATTTTCAATGCACCAAACCATAAGCCCATTCATCACAGTTGGCATT 
141        F     G     E     V     P     F     S     M     H     Q     T     I     S     P     F     I     T     V     G     I 
481       TCAGTTTCCCCTATGTCGTATGCCGTCCGCACTGCTTCATACCACGTGTCAAACTGTGAT 
161        S     V     S     P     M     S     Y     A     V      R     T     A    S     Y     H     V     S     N     C   D 
541       TCAGATGCACGAGTATTTGAGATATCTATCTGTTGTGGAGTATACTCGAGCAAGTGTTCT 
181        S     D     A     R     V     F     E     I     S     I     C     C     G     V     Y     S     S     K     C     S 
601       AAGTTTAGCACGGTTGCTCCCTTGCTTGTGGGCATTCTCATTTTGGACGTGATAGCCGTG 
201          K     F      S     T     V     A     P     L     L     V     G     I     L     I     L     D     V     I     A     V 
661       ATTCTCGGCACAGTATGTGTCCCAGATGTACCAGCATTCACATCCTTATCTTTTCCTTTG 
221        I     L     G     T     V     C     V     P     D     V     P     A     F     T     S     L     S     F     P     L 
721       TTCGGGTTTGACTGGATGCTGCCTTGCTCTGGTCTTGCATCTTTCTTGCTGCTTCCTCCT 
241        F     G     F    D     W     M     L     P     C     S     G     L     A     S     F     L     L     L     P     P 
781       GCATCGATTGTGTCATTTGCGGATCCTTGA 
261        A     S     I     V     S     F     A     D      P      * 
 

Fig. 7: Predicted amino acids of the partial cp gene sequence of PVYNTN 

 
Discussion  

The necrotic strain of Potato virus Y PVYNTN, infecting potato plants which obtained from 
Faculty of Agriculture, Ain Shams University, Cairo, Egypt (Mahfouze et al., 2012) was confirmed 
biologically, serologically and identified by PCR. 

    Our results were in accordance with that obtained by many authors (Cojocaru et al., 2009; 
Alexander et al., 2010; Gwande et al., 2011; Sabir, 2012; and Nerway and Kassim, 2014). The 
isolated PVY was mechanically transmitted by rubbing where the virus isolate was parenchyma virus 
and non-persistent virus. Also the phosphate buffer which releases the virus particles from pigments 
and organelles of infected plants leading to increasing the virus particles. Mechanical transmission 
was considered as simple method for transmission of PVY. These results were in agreement with 
(Gawande et al., 2011, Sabir. 2012 and Nerway and Kassim 2014).  

High DAS-ELISA readings indicated that high specificity between antibodies and isolated 
PVY, as well as high virus concentration in infected potato plants. Which was characterized by the 
yellow color of the substrate solution.  DAS-ELISA has proved to be very efficient for detection and 
identification of many viruses as reported by Clark & Adams (1977). In extraction process, use of 
phosphate buffer, ascorbic acid and EDTA help to keep the pH at neutral, prevent virus oxidation and 
keep the homogenecity of virus diffusion in suspension. Generally, use of chloroform in clarification 
process helps to remove all cell membranes which contain lipid and lipoprotein and their precipitation 
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at low-speed centrifugation with less virus loss. Also in final purification step including precipitation 
and centrifugation, ammonium sulphate helps to precipitate the virus particles at high-speed 
centrifugation (Dijkstra and de Jager, 1998). The successful purification procedures of PVY were 
proved in criteria. The UV-spectrum of the purified virus gave maximal absorption (1.163) at 260 nm, 
while the absorbency at 280 nm was (0.998) .The nucleic acid and protein gave the maximal 
absorption at 260 and 280 nm, respectively. So, this result indicated the good and successful virus 
purifying. This result was in agreement with that of Dijkstra and de Jager (1998); Nerway and Kassim 
(2014). The purity of PVY solution was indicated by the value of A260/A280 ratio which was 1.16. 
This result showed that the used procedures were successful for separating and purifying PVY from 
infected Datura plant tissues. In this aspect, Lorenzen et al. (2006) found that the value of PVY purity 
was between 1.20 and 1.37. Dijkstra and de Jager (1998) stated also that the value of A260/A280 ratio 
of elongated viruses is around 1.2 and for those with isometric particles around 1.7. These obtained 
results were in the range of those obtained by Nerway & Kassim (2014). 

The results showed that the PVY concentration (C) in Datura tissues was 0.406 mg virus for 
each gram of fresh plant tissue. In this concern, the purity of PVY was 0.483 mg per gram of fresh 
plant tissue was stated by Nerway and Kassim (2014). This result indicated the presence of high 
concentration of the virus particles in diseased plant tissues. The result was in agreement with that of 
Stace-Smith and Tremaine (1970).  

TEM revealed the presence of flexible helical symmetry particles with diameter 14 X 742 nm 
when negatively stained with 2% uranyl acetate pH 7.0. This result was also previously reported by 
Sharma et al., (2013) which they reported that, electron microscopy of PVY revealed flexuous 
filamentous virus particles of 15 X 750 nm. 

PCR could be used in the diagnosis, detection and identification of viral disease as well as, 
detection of DNA or RNA pathogens in small samples (Singh and Singh, 1996). The potyvirus 
genome consists of a positive sense ssRNA molecule of approximately 10 kb which is polyadenylated 
at 3` end and is translated as single polypeptide encapsidated with one capsid protein (38 KDa). 

The coat protein gene of potyviruses is located upstream of the 3` untranslated region and poly 
(A) tail. The CP gene is the most characterized gene in potyviruses. It is divided into three domains: 
the amino terminus, the core region, and the carboxy terminus. Both the amino and carboxy termini 
are variable, however the core region are conserved part in all potyviruses (Urcuqui et al. 2001). 
Therefore, for successful amplification process, specific DNA primers annealed to core region of coat 
protein genome was used in the polymerase chain reaction (PCR) as it is the most sensitive and 
reliable technique until now. So preparation of viral RNA is still a fundamental step in reverse 
transcription-PCR (RT-PCR) technique especially when applied in large scale testing as reported by 
(Faggiolli et al. 1998). The cDNAs were amplified by PCR using the oligonucleotides downstream 
and upstream primers for PVY- coat protein gene (PVY-CP). The genome of PVY contains partially 
overlapping open reading frames (OREs) bi-directionally arranged into two transcriptional units that 
are separated by an intergenic region. Such results indicate that PCR technique as an effective 
detection tool and greatly facilitate studies of potyvirus epidemiology and etiology. The RT PCR is an 
extremely sensitive and specific technique for the detection and determination of genetic diversity. 
The, size of the PCR products of coat protein gene (CP) amplified from mechanically infected Datura 
plants was 801 bp. (Abdel-Shafi et al., 2017). 

Sequence alignment of the partial nucleotide sequence of CP gene of PVY with corresponding 
sequence of other PVY/ CP gene available in GenBank and phylogenetic tree of PVY-CP revealed 
94% degree of similarity to PVY isolates with accession number JQ026007.1.  
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