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Abstract 

Statement of the Problem: Potato leafroll virus (PLRV) is an important virus infecting potato and causes yield loss to a greater extent. In fields, it transmitted by aphid in a persistent manner. The production of healthy virus-free seed potato depends on frequent monitoring of viruliferous aphid and timely use of pesticides, but window available is very minimal. In addition, due to short virus acquisition period and spread of virus to a longer (movement with wind currents) makes it difficult to manage. Moreover, detection of viruses in aphids is a challenging job due to their small size and low virus titre. These factors draw a special attention for developing a simple and sensitive diagnostic assay to determine viruliferous nature of aphids for taking-up timely management practices. Hence, in this study we aimed to develop Squash Print RT-LAMP (SP-RT-LAMP) assay for detection of PLRV in aphids and in potato plants. Methodology & Theoretical Orientation: Virus free aphids were experimentally made to acquire PLRV by feeding on potato plants infected only with PLRV, later confirmed by RT-PCR based detection and used further for optimization of LAMP assay. LAMP specific primers targeting CP gene of PLRV were designed and optimized SP-RT-LAMP assay for optimum isothermal temperature, incubation period, specificity and comparative sensitivity for detection of PLRV in single aphids. The optimized assay was validated for detection of PLRV in 21 experimentally acquired single aphids and 69 single aphids collected randomly from the potato fields. Finally the RT-LAMP assay was extended for detection of PLRV in potato leaves and tubers as well. Findings: The RT-PCR assay confirmed the presence of PLRV in acquired aphids. The SP-RT-LAMP assay was optimized where; 65oC for 50 min gave sharp ladder like amplicons in virus acquired single aphids. It was visualized by naked eyes by adding SYBR gold nucleic acid stain. The assay was found to be highly specific as there was no cross reaction with host genome and also with other viruses infecting potato. However, the sensitivity was found to be equivalent to that of RT-PCR assay. The assay was reproducible as it was able to detect PLRV from 21 virus acquired and 69 single aphids collected from field. The RT-LAMP assay was successful in detection of PLRV in potato plants and tubers as well. Conclusion & Significance: To the best of authors’ knowledge, SP-RT-LAMP assay is the first report for detection of PLRV in single aphids which was found to be simple, rapid and sensitive. Can be used to generate data on viruliferou’s aphids, virus-vector interaction, epidemiology and in forecasting system which can help in taking up timely management practices to ensure healthy seed potato production.
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Figure: (A) SP-RT-LAMP based amplification for detection of PLRV in single aphids, where lane M- 100 bp ladder, lane 1 & 4 are no template and healthy controls respectively and lane 2 & 3 are positive aphid templates. (B) Visual detection of the above findings by adding SYBER Gold nucleic acid stain. (C) Detection of PLRV in potato, where lane M- 100 bp ladder, lane 1 & 4 are no template and healthy controls respectively and lane 2 & 3 are templates potato leaf and tuber respectively. (D) Visual detection of the above findings by adding SYBER Gold nucleic acid stain.
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Notes/ Comments: Sir, kindly consider the work in the form of abstract. I would be happy if given an opportunity for oral presentation.
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Dr Baswaraj Raigond has expertise in development of “Diagnostic assays against potato viruses” for augmenting Healthy Seed Potato Production. The assays include, Electron microscopic techniques, molecular based PCR, RT-PCR, qRT-PCR, RC-PCR, LAMP and RPA which are scientifically sound, rapid, simple, sensitive and robust as well. These assays are being routinely used in diagnostic laboratories for virus freedom. He has also worked on virus-vector relationship, Marker assisted selection for identifying advanced potato hybrids possessing high resistance against biotic stress. Developed screening technique for identifying virus disease resistance in commercial potato varieties and also has experience in the field of nanotechnology.
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