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Abstract: Grapevine leafroll-associated virus 2 (GLRaV-2) and GLRaV-3 of the
Closteroviridae family are involved in grapevine leafroll disease, the most widespread and
destructive disease of grapevine worldwide. Despite recognition of the importance of this viral
disease, there was no information regarding the seasonal dynamics of both viruses among different
tissue types under cool climate conditions. Therefore, in this research, temporal fluctuation and
spatial distribution of these viruses were studied among different tissues collected from May to
October by using RT-PCR, RT-qPCR and Western blotting.The results showed that leaves
collected in September have the highest titer for both viruses compared to petioles and berries. In
contrast, berries collected in June had the highest virus titer compared to other tissues.
Furthermore, we have shown that the level of viral RNA and capsid protein of both viruses in
leaves had the lowest titer in early season (May and June) but increased to the highest titer toward
the end of season (September and October).

In the second line of research, four different agro-infection methods (drenching, pricking,
injecting and vacuum-based infiltration) were used to study their effectiveness in launching
infection through agro-infiltration of viral cDNA clones as a way to deliver into grapevine tissue-
cultured plantlets. The results have shown that the most effective method is the vacuum-based
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infiltration. Subsequently, the impacts of different factors such as the age of plantlets, humidity,
cold treatment (dormancy) and the inclusion of RNA silencing suppressors (RSS) were examined
in optimization of vacuum-based infiltration to improve the survival and consequently the
infectivity rates. The rate of infection was calculated using different assay methods such as nested
RT-PCR, RT-qPCR and Western blotting. Findings from this research showed that humidity is a
key in survival and ultimately the infection percentage. The other factors such as age of the
plantlets, dormancy and RSS usage showed to have strong effects on the infection rates.

Curriculum Vitae: Mehdi obtained his B.Sc. in Plant Pathology and his M.Sc in Plant Virology with
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