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BACKGROUND
Potyviruses are positive-sense single-stranded RNA viruses. As widespread plant pathogens they threaten agricultural production worldwide. The 
multifunctional potyviral helper component proteinase (HCPro) is integral for host-virus interactions. VARICOSE (VCS) and ARGONAUTE1 (AGO1) 
are host proteins linked both to potyvirus infections and translational repression mechanisms. Both are recruited into potyvirus-induced RNA 
granules which are important structures for the accumulation of viral RNA and proteins (Hafrén et al 2015). Plant VCS is a scaffolding protein 
involved in RNA decapping while AGO1 is a hallmark protein in RNA silencing and translational repression. 

HCPro INTERACTS WITH 
VCS AND AGO1

We identified putative VCS and AGO1-binding sites in 
potyviral HCPro’s. Multiple sequence alignment revealed the 
sites, a WD-domain binding motif and a WG pair, 
respectively, were conserved in genus potyvirus.  
We introduced mutations into these sites in the HCPro of our 
model virus Potato virus A (PVA) (Table 1). As a consequence 
HCPro’s association with the studied host proteins and their 
co- localization into RNA granules in Nicotiana 
benthamiana was significantly reduced. (Fig 1., Table 2)

In order to further investigate the role of 
HCPro in host translational repression 
mechanisms we have selected and screened 
Arabidopsis thaliana mutant lines with 
defects in translational repression (Table 3, 
Fig. 4). 

Next the lines will be challenged with TuMV 
wild type, AG and WD to study the effect of 
the mutations on the TuMV infection and 
viral protein synthesis.

INTERACTIONS WITH VCS AND AGO1 
ENSURE A SUCCESSFUL INFECTION

Both WD and AG mutations impaired the virus’ capacity for systemic infection in N. 
benthamiana.  Moreover, virus particle production was lacking in both mutant viruses 
(Fig. 2). 

To compare two potyviruses we introduced the corresponding WD and AG mutations 
into Turnip mosaic virus (TuMV).  Similartly to PVA, the mutations had a negative effect 
on the systemic spread of TuMV suggesting a conserved function for the targeted motifs 
(Fig. 3).

Figure 1. AGO1 co-purifies with 
wild type StrepIII-tagged HCPro 

SIIIbut not with HCProAG (A). 
Confocal microscopy revealed 
l o w e r  c o - l o c a l i z a t i o n  o f 
HCProWD and VCS (B) and of 
H C P r o A G  a n d  A G O 1  ( C ) 
compared to wild type HCPro. Figure 2. Viral protein levels in 

systemic leaves in PVA wild type, AG 
(A, 7 and 10 days post infiltration) 
and WD (B, 6 days post infiltration) 
infections measured with the dual 
luciferase assay. Our PVA icDNA 
clones contain the Renilla luciferase 
reporter gene for the sensitive 
determination of viral protein 
expression. Relative quantities of 
virus particles were measured by 
immunocapture followed by qRT 
PCR (C).     

Figure 3.  Viral protein expression in 
local and systemic leaves in TuMV 
wtild type, AG and WD mutants 3 
and 14 days post infiltration. TuMV 
coat protein levels were detected 
with a commercial ELISA kit (Agdia)
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Table 2. Co-localization summary for HCPro mutants, 
VCS and AGO1. Co-localization analysis was applied to 
HCpro-containing granules

Table 1. Mutations 
introduced to conserved 
motifs in HCPro

Table  3. Arabidopsis thaliana mutant lines to be used in studying 
the mechanisms of translational repression targeting potyviral RNA

Figure 4. qRT-PCR results showing the 
downregulation of gene expression in A. 
thaliana mutant strains compared to the Col0 
control  (WT).   
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Interestingly both AGO1 and HCPro associate with ribosomes in planta. This finding led us to speculate 
HCPro could have a role in releasing viral RNA from host-mediated translational repression (Ivanov et al 
2016).  
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