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Identification of structural elements critical in systemic movement of Australian grapevine 
viroid in plant 
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Mutational analysis is a powerful technique in studying the biology of viroids. To identify the structural elements 
involved in systemic movement of apscaviroids, 19 mutants in the secondary structure of Australian grapevine viroid 
(AGVd) were designed. Partial dimer of Iranian isolate of AGVd (AGVd-Ir) was used as viroid source for creating mutants. 
Mutations were created by using Quikchange® II XL site-directed mutagenesis kit (Stratagene) and verified by sequencing. 
Mutants were cloned into A. tumefaciens C5850C1 and agroinfilterated into cotyledons of cucumber. Replications of mutants 
were verified three weeks postinoculation using RT-PCR. Trafficking of AGVd-Ir mutants was studied in an experiment with 
randomized complete block design using Dig-labeled AGVd-Ir full length probe in non-inoculated leaves of cucumber. 
Amplification of a 370 bp fragment using RT-PCR confirmed the presence of de novo population of AGVd-Ir mutants in 
inoculated cucumber cotyledons. The mutants were not lethal. Dot blot hybridization successfully detected AGVd-Ir mutants 
in true leaves of inoculated cucumber plants. The rates of systemic trafficking of mutants with the mutation in the left side of 
CCR were similar to that of wild type and their difference from the wild type was not significant. But mutations in other parts 
reduced the rate of systemic movement 75% compared to the wild type and the difference was statistically significant. 
Trafficking ability divided AGVd-Ir mutants in four classes of equivalent, indolent, infirm and defective with 75-100, 60-75, 
40-60 and less than 40% of wild type efficiency. The results of this study showed that most mutations cause a decrease in 
systemic trafficking of AGVd-Ir, but the most important structures were located at TR domain.�
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