Thousands of Grapevine virus A Variants Exist in Grapevines
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Introduction

Ø Shiraz Disease (SD) is a major virus disease in South Africa and Australia (SA, NSW and VIC). It can reduce yields by up to 98%.
Ø Grapevine virus A (GVA) is the main virus associated with SD. GVA has 3 representative phylogroups. SD appears to be associated with phylogroup II.
Ø We investigated the specific association between intra-cellular GVA variants (quasispecies) of GVA in SD affected grapevines at Willunga (WIL) and Langhorne Creek
(LC) and GVA infected grapevines with mild leafroll disease only in the Barossa Valley (BV)
Ø SD symptoms: leaf reddening and branch collapse in autumn (Figure 1, WIL and LC). Mild leafroll disease symptoms : red leaves with green veins and no rolling of
leaves (Figure 1, BV).
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Pathogen
Grapevine virus A (GVA), approx. 800 nm, Betaflexiviridae, Vitivirus
RB
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Results and conclusions:

ORF3 movement protein (MP)
ORF4 coat protein (CP)
ORF5 RNA binding (RB)*
* extracted from the ICTV ninth report

Methods:

Figure 2: Phylogenetic median-joining networks (MJN) demonstrating intrahost diversity of GVA in a SD sample from Wil (WIL3).
Ø The largest circle is the ancestor of other variants.
Ø Potential evolutionary relationship between variants is displayed by
position, size and number of hatch marks.
Group II variants were dominant based on all genes (blue and purple). Group
III variants were only detected when the CP (green) was analysed.
Figure 3. Phylogenetic median-joining networks (MJN) demonstrating intraand inter-host diversity of the GVA CP gene from SD samples from Wil, LC
and BV
Ø Clusters of closely related group II variants occur in vines at the same site:
Possible same source and/or spread; new variants are evolving
Ø Less closely related group II variants occur at the same site: multiple
introductions of GVA
Ø Clusters of closely related group II variants occur in vines at two different
sites (WIL & LC): Possible same source prior to planting
Ø Group I variants, only, were detected in mild leafroll affected vines from BV:
SD was always associated with group II variants.
Group II variants are associated with SD, but no evidence of a specific group
II variant associated with SD

Step 1: Nucleic acid
extraction and RT-PCR
amplification, library
preparation

Step 2: Amplicon sequencing Step 3: Data analysis and
visualization

Amplicon sequencing workflow:
Amplicons from each of the coat protein (CP), movement protein (MP) and RNA binding (RB) genes
were obtained by RT-PCR using specific primers and were subjected to amplicon high throughput
sequencing (HTS) of the GVA was used. Thousands of nucleotide and protein sequence variants of
each gene for each GVA isolate were determined. The genetic distance between variants within
virus populations and their potential evolutionary history and haplotype connections was
determined
by
Median-Joining
Network
(MJN)
using
the
PopART
software
(http://popart.otago.ac.nz/index.shtml).
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Virus variants are displayed by circles. Size of circles in Figure 2, copy numbers of the variant. Figure 3, No. of variants. Colours in Figure 2, phylogenetic group of the variant. Figure 3, geographical locations and phylogenetic
distances of the GVA groups. Hatch marks indicate the number of mutations between two variants.
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