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 Background: Potato leafroll virus (PLRV), has drawn attention of potato producers in 

recent years due to yield losses in the main producing regions of Syria. Serological 
methods for viral detection require the use of an antiserum in a good quality to achieve 

specificity and sensitivity. Objective: Herein, we have produced PLRV-specific 

polyclonal antisera using semi-purified virus according to an enzyme-assisted 
purification way. Results: Multiplication of PLRV was made on Physalis floridana 

plants. The leaves were harvested 3-4 weeks after inoculation. Syrian PLRV isolate (SP 

25-12) was semi-purified according to an enzyme-assisted purification way. Yield of 
semi-PLRV purified using a Cellulase enzyme was 0.4 mg/500g. Semi-purified virus 

had an A260/A280 ratio of 1.81. A rabbit was immunized with increasing amounts of 

the semi-purified PLRV. The specificity and sensitivity of the antiserum was 
demonstrated by DAS-ELISA assay.  Conclusion: The antisera for Syrian PLRV 

isolate (SP 25-12) had high titer and showed good efficacy in DAS-ELISA upon 

reaction with their corresponding antigens in potato leaves. This polyclonal antisera 
was proved to be a reliable tool for virus detection; that should give valuable 

importance in using it in quarantine stations and indexing for virus-free potatoes. 
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INTRODUCTION 

 

 Potato leafroll luteovirus (PLRV), is a member of the luteovirus group of plant viruses [20], has a 

worldwide distribution and is economically the most important virus affecting potato crop [9]. Several viruses, 

isolated from potato, can be distinguished by the differences either in the severity of symptoms induced in 

potato and Physalis floridana [25] or in their ease of transmission by the aphid; Myzus persicae [23,5]. In 

general, PLRV isolates seem to be antigenically very similar [7,17]. For example, a polyclonal antiserum to a 

Japanese isolate of PLRV reacted with PLRV isolates obtained from potato in several other countries [14]. 

However, the possibility remains that antigenic differences might occur between some of these isolates, such as 

those differing in aphid transmissibility, but it is too subtle to be detected easily in tests with polyclonal antisera 

[10]. The objective of this work was to produce Syrian PLRV isolate (SP 25-12)-specific polyclonal antibodies 

that will be useful for the detection of PLRV. Herein, a preliminary report has been published. 

 

MATERIALS & METHODS 

 

Aphid transmission: 

 Potato plants systemically infected by Syrian isolate characterized by Clark and Adams [6] and is 

designated herein SP 25-12 were used as a virus source in the aphid transmission test. Viruliferous green peach 

aphids (Myzus persicae Sulz.), older instars and adults were allowed to feed on detached leaves of potato plants 

for 48-h an acquisition access period at 22±2 °C, under a photoperiod of 16 hours. The aphids were transferred 

to healthy Physalis floridana plants (15-20 aphids per plant) (Marco, 1985) in a growth chamber at a 16 h 

photoperiod (light/dark: 16/8) at 22±3 ºC with a 72-hr access period, then killed by fumigation, but the plants 
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were transferred to a greenhouse (22±3 ºC) for 4-6 wk. Leaf tissue was harvested and used immediately or 

frozen at -80 °C until used, after recording the infection symptoms and tested to detect the virus by DAS-ELISA 

(Clark and Adams, 1977) at 5 weeks post inoculation.  

 

Purification of PLRV: 

 Potato leafroll virus (PLRV) purification was carried out according to the modified protocol of enzyme 

assisted purification as described by Takanami and Kubo, (1979): Frozen tissue of Physalisfloridana plants 

infected with PLRV was crushed with a pestle in a blender-cup and then homogenized with 0.1 M-sodium 

citrate buffer (2 ml/g leaf), pH 6.0, containing 0.5% 2-mercaptoethanol, 0.5% (w/v) cellulose and 5% (v/v) 

ethanol. The homogenate was incubated at 25 °C for 4 h with shaking and then emulsified with 0.5 vol. of a 1 : 

1 (v/v) mixture of chloroform and n-butanol. After stirring for 5 min., the emulsion was broken by 

centrifugation at 10.000 g for 15 min. the result was sieved through two layers of muslin cloth. Solid 

polyethylene glycol (PEG) 6000 and sodium chloride were added to the aqueous phase to final concentrations of 

8% (w/v) and 0.4 M, respectively. After mixing for 30 min to dissolve these compounds thoroughly, the solution 

was mixing for 1 h at room temperature. The precipitate was then collected by centrifugation at 10.000g for 15 

min and resuspended in 0.1 M-sodium citrate buffer, pH 6.0, containing 5% (v/v) ethanol. This suspension was 

kept overnight or longer at -20 °C; it was then thawed, and clarified by centrifugation at 4000 g for 15 min. The 

clarified supernatant fluid was subjected to centrifugation at 70.000 g for 4 h. The final pellet obtained after the 

centrifugation was resuspended in a small amount of 0.1 M-sodium citrate buffer, pH 6.0. All semi-purification 

was done in HANIL centrifuge using standard rotors.  

 Virus concentration was estimated by a Spectrophotometer depending on the absorbance value at 260 nm, 

but the purity was calculated from the A260:A280 ratios.  

 

Antiserum production and evaluation tests: 

 The antiserum against the purified SP 25-12 virions was produced by immunizing a white rabbit with a 

primary subcutaneous injection of 0.5 mg virus, administered subsequently at two weeks intervals. Purified 

virus preparations were emulsified with an equal volume of Freund’s complete adjuvant for the first injection 

only, and with Freund’s incomplete adjuvant for the rest. A booster injection was given two weeks after the 

fourth injection. Twelve blood samples were collected at weekly intervals, starting one week after the last 

injection.  

 The raw antiserum was evaluated for sensitivity and specificity by DAS-ELISA. PLRV-antiserum was 

tested against plant sap from infected potato leaves by DAS-ELISA in order to determine its titer. Healthy 

potato leaves were used as a negative control. Titrations were determined with three dilutions of IgG in coating 

buffer: 1, 2 and 5 µg/ml with two dilutions of IgG alkaline phosphate conjugate: 1:500 and 1:1000. 

 

Results: 

Aphid transmission: 

 Transmission of the Syrian PLRV isolate (SP 25-12) was carried out under the controlled conditions by 

Myzus persicae as a vector. After 2-3 weeks as an incubation period, inoculated plants were checked for the 

typical symptoms (dwarfing, stunting and interveinal chlorosis) of viral infection and also tested by DAS-

ELISA. In this study, we distinguished dwarfing symptoms on Physalis floridana plants. Moreover, results of 

DAS-ELISA were organized in table 1. 

 
Table 1: Results of serological tests conducted on tested plants with potato leafroll virus infected by Myzus persicae (*). 

Tested plant No. of insects / plant ELISA value after 

0.5 h 1 h 2 h 

Physalis floridana 15 0.177 0.466 0.785 

Physalis floridana 20 0.19 0.55 0.899 

Control - 0.015 0.034 0.052 

(*) 10 tested plants for each treatment 

 

Virus purification: 

 The yield of semi-purified virions was 0.4 mg of semi-purified virions per 500g of LRV-infected Physalis 

floridana tissues using the enzyme assisted purification. Semi-purified virus suspensions were free of any plant 

contaminants and had an A260/A280 ratio of 1.81.  

 

Quality of the produced antiserum: 

 PLRV antiserum produced against the Syrian isolate (Sixth bleeding) of PLRV in a titer of IgG in coating 

buffer: 1-2 µg/ml with 1:500 of IgG alkaline phosphate conjugate, gave a strong positive reaction. 
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Table 2: Serological reactions of Gama- G PLRV (*). 

Tested plant Concentration of coating 

buffer 

1 µg / ml 2 µg / ml 5 µg / ml 

Dilution of conjugating buffer 1:500 1:1000 1:500 1:1000 1:500 1:1000 

Infected plant  0.16 0.13 0.27 0.21 0.28 0.23 

Healthy plant  0.1 0.1 0.19 0.13 0.2 0.13 

Extraction buffer  0.09 0.05 0.1 0.07 0.1 0.1 

(*) ELISA value after 2 h. 
 

 ELISA results using antiserum obtained from twelve separated bleedings of the same rabbit were sufficient 

to efficiently detect PLRV with a clear specific reaction. The antiserum prepared from the sixth bleeding was 

also effective in the detection of PLRV in different plant species (data not shown) and had a titer of in ELISA 

against PLRV virion. 

 

Discussions: 

 The transmissibility of Syrian PLRV isolate (SP 25-12) by Myzus persicae according to Marco [16] was 

high depending on the severity of symptoms. This can be due to a high concentration of the virus in the donor 

tissue, produced by SP 25-12, in addition to inculate more number of the vector. There was a positive 

relationship, however, between the aphids and the alternative host; Physalis floridana. Watson [24] suggested 

that transmissibility depends on some chemical or structural properties of the virus particle which make it binds 

specifically to sites on the aphid’s mouth parts. When aphids acquired the virus from infected leaves, the 

differences among viral strains suggesting the possibility of a host-virus interaction.  

 Several procedures have yielded pure preparations of PLRV [3,19,22], but our result was close to that yield 

reported by Takanami and Kubo, [22]. The convinced quantity and the high purity of semi-purified virions 

obtained in this study suggest that the partially modified protocol was appropriate and can be strongly 

recommended for the semi-purification of PLRV. The yields of Syrian PLRV could be substantially increased 

by disrupting tissue using Cellulase, a commercially available mixture of plant tissue macerating enzymes, as 

the first step of purification. Following the enzyme treatment, a much smaller precipitate was produced by 

adding PEG than with the conventional purification procedure. Cellulase seems to digest host material, which is 

otherwise precipitated by PEG, into low mol. wt. materials that are not precipitated and does not adversely 

affect the virus. These effects of the enzyme eliminate the necessity to do the rather laborious work of re-

grinding the residual fibre [4,21], further clarification with fluorocarbon [13,14], and repeated extraction of 

PLRV virions from the sediment after PEG precipitation [21]. 

  The property of the semi-purified virus particles (A260/A280 ≈ 1.81) was similar to that of BYDV, which 

has the value of A260/A280 ≈ 1.85 to 1.92 (Brakke and Rochow, 1974) and SDV, which has A260/A280 ≈ 1.83 

to 1.85 [11]. 

 Preparation of antiserum in a conventional way consists of serial injections in a rabbit of viral particles 

purified from infected leaves [12]. The use of semi-purified viral particles as antigens can result in the 

occurrence of cross reactions with extracts of healthy plants. The presence of antibodies to elements of the plant 

in the antiserum is due to contamination with plant components during the purification process. Mixed 

infections and viral complexes are also factors that generate cross-reaction and a dubious antiserum [8]. Another 

factor to consider is that some viral particles are very fragile or are at low concentration in the plant resulting in 

a final semi-purified of low titer and quality [2].  

 Specific antisera against Syrian-PLRV isolate (SP 25-12) were reported for the first time in this paper. The 

result indicates that dilutions of 1:500 and 1:1000 were suitable (Table 2). An additional DAS-ELISA was 

carried out using a 1:1000 dilution. The results showed that the antiserum is PLRV specific. Cross-reaction with 

samples infected with either PVS or PVY was not observed (Data not shown). 

 The antisera obtained were able to detect the semi-purified PLRV at 1:500 and 1:1000 (v/v) dilutions in 

DAS-ELISA assay. The pre-immune sera from a rabbit were unable to recognize the PLRV in any dilution (data 

not shown). Similar results had been reported in serological studies of barley yellow dwarf virus [1].  

 

Conclusion: 

 The good quality and the high specificity of the polyclonal antiserum produced against the Syrian isolate 

(SP 25-12) of PLRV, provide a practical diagnostic tool would be useful for many purposes, like plant breeding 

for virus resistant through monitoring virus multiplication and routine detection of PLRV in the field survey, 

and may be give a valuable importance in using it in quarantine stations and indexing for virus-free potatoes. 
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