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Plants employ RNA silencing as a natural defense mechanism against viruses. As a counter-defense,
viruses encode silencing suppressor proteins (SSPs) that suppress RNA silencing. Most, but not all, the
PO proteins encoded by poleroviruses have been identified as SSP. In this study, we demonstrated that
cotton leafroll dwarf virus (CLRDV, genus Polerovirus) PO protein suppressed local silencing that was
induced by sense or inverted repeat transgenes in Agrobacterium co-infiltration assay in Nicotiana ben-
thamiana plants. A CLRDV full-length infectious cDNA clone that is able to infect N. benthamiana through

ggﬁ Vrv;‘f:iis Agrobacterium-mediated inoculation also inhibited local silencing in co-infiltration assays, suggesting
CLRDV that the PO protein exhibits similar RNA silencing suppression activity when expressed from the full-
PO protein length viral genome. On the other hand, the PO protein did not efficiently inhibit the spread of systemic

silencing signals. Moreover, Northern blotting indicated that the PO protein inhibits the generation of
secondary but not primary small interfering RNAs. The study of CLRDV PO suppression activity may con-
tribute to understanding the molecular mechanisms involved in the induction of cotton blue disease by
CLRDV infection.

Silencing suppressor

© 2013 Elsevier B.V. All rights reserved.

Cotton leafroll dwarf virus (CLRDV) is the causal agent of cotton
blue disease (CBD) and belongs to the Luteoviridae family within
the genus Polerovirus (Corréa et al., 2005; Distéfano et al., 2010).
Important members of the genus are potato leafroll virus (PLRV, the
type member), beet western yellows virus (BWYV), turnip yellows
virus (TuYV, formerly known as beet western yellows virus-FL1),
and cucurbit aphid-borne yellows virus (CABYV) (King et al., 2011).
In all Polerovirus species, the genome consists of a monopartite,
single-stranded, positive-sense RNA of ~5.7 kb with six recognized
open reading frames (ORFs). Although CBD is the most important
viral disease of cotton in South America, the complete nucleotide
sequence of CLRDV genome was recently determined (Distéfano
et al., 2010). Moreover, unlike in the case for other poleroviruses,
there are no studies on the function and subcellular localization

* Corresponding author at: Instituto de Biotecnologia, CICVyA, CNIA, INTA, Los
Reseros y Las Cabafias s/n (1686), Hurlingham, Buenos Aires, Argentina.
Tel.: +54 11 4621 1447; fax: +54 11 4621 0199.

E-mail addresses: vdelfosse@cnia.inta.gov.ar (V.C. Delfosse),

yagrofoglio@cnia.inta.gov.ar (Y.C. Agrofoglio), mcasse@chaco.inta.gov.ar
(M.F. Casse), ibonacic@chaco.inta.gov.ar (L.B. Kresic), ehopp@cnia.inta.gov.ar
(H.E. Hopp), Veronique.Ziegler-Graff@ibmp-cnrs.unistra.fr (V. Ziegler-Graff),
adistefano@cnia.inta.gov.ar, anajuliadistefano@gmail.com (A ]. Distéfano).

0168-1702/$ - see front matter © 2013 Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.virusres.2013.12.018

of CLRDV-encoded proteins. The 5-proximal ORF 0 is translated
from the genomic viral RNA, which codes for the PO silencing
suppressor protein (Pfeffer et al., 2002). PO is the most divergent
protein among poleroviruses (Mayo and Miller, 1999) and is also
the least conserved protein of CLRDV, with amino acid sequence
identity of 15-30% compared to other members of the genus. The
PO proteins from TuYV, CABYV, PLRV (European isolate), melon
aphid-borne yellow virus (MABYV) and beet mild yellowing virus
(BMYV) are all silencing suppressor proteins (SSPs) of local, but not
systemic, RNA silencing (Han et al., 2010; Kozlowska-Makulska
et al.,, 2010; Pfeffer et al., 2002). Interestingly, the PO proteins
display diverse levels of RNA silencing suppression activity. A
recent study demonstrated that the PO proteins of two closely
related beet poleroviruses exhibited strain-specific differences in
their effects on RNA silencing (Kozlowska-Makulska et al., 2010).
Moreover, the PO proteins of two isolates of BMYV and of six
isolates of beet chlorosis virus (BChV) displayed no detectable
RNA-silencing suppression activity. Furthermore, the PO proteins
of sugarcane yellow leaf virus (SCYLV), PLRV (Australian isolate),
the unclassified beet yellow dwarf virus-GPV (BYDV-GPV) and pea
enation mosaic virus-1 (PEMV-1, Enamovirus genus) suppressed
both local and systemic RNA silencing (Fusaro et al., 2012; Liu
et al,, 2012; Mangwende et al., 2009).
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The PO proteins of TuYV and CABYV were shown to interact
through their F-box motif with the Arabidopsis S-phase kinase-
associated protein 1 (SKP1) orthologs ASK1 and ASK2, which are
components of the SKP1-Cullin-F-box (SCF) family of E3 ubiqui-
tin ligases (Pazhouhandeh et al., 2006). This interaction leads to
the degradation of the ARGONAUTE1 (AGO1) protein, which is
the core component of the RNA silencing pathway (Baumberger
etal., 2007; Bortolamiol et al., 2007). Recently, Derrien et al. (2012)
demonstrated that PO-induced AGO1 degradation depends on the
autophagy pathway. This finding supports a model in which a
viral SCFP0 E3 ligase promotes AGO1 turnover through autophagy
(Incarbone and Dunoyer, 2013). The F-Box-like motif present in
other PO proteins is also conserved in CLRDV PO protein (68-
LPxxXIX(10yP-84).

In this study we examined the silencing suppression activity
of PO from CLRDV (POL) by using GFP agroinfiltration assays on
Nicotiana benthamiana plants. The POL protein was analyzed either
in its viral context or alone.

To investigate whether PO is a suppressor of RNA silenc-
ing, the ORFO was amplified by PCR from an infectious
cDNA clone of CLRDV (Delfosse et al., 2013). The PCR was
performed using appropriate primers carrying non-viral exten-
sions (italicized nucleotides) and restriction sites (underlined
sequence) (5 CCACTAGTTTCCATGGTGAATTTGATCATCTGCAG 3’ and
5’ GTGGATCCGATCAACTGCTTTCTCCTTCAC 3') along with Platinum
Pfx long DNA Polymerase (Invitrogen). The PCR fragment was
cloned into pGEM®-T Easy Vector (Promega), sequenced and finally
released with Spel and BamHI. This fragment was then transferred
into the binary plasmid pBin61 (Voinnet et al., 2000) to produce
pBin-POCL, which was subsequently transformed into the Agrobac-
terium tumefasciens strain C58C1 (Hamilton et al., 1996). The RNA
silencing suppression tests were performed using the N. benthami-
ana line 16¢, which has an integrated GFP transgene (Brigneti et al.,
1998). The expression of the GFP transgene can be silenced by infil-
trating a lower leaf with a binary vector designed to transiently
express extra copies of the GFP transcript (pBin-GFP) (Voinnet et al.,
1998). Such induced GFP silencing can be blocked by simultaneous
infiltration of a vector expressing a SSP (Voinnet et al., 2000). In
this way, when N. benthamiana 16c leaves were co-infiltrated with
GFP plus POCL, the infiltrated patches appeared fluorescent at 5 days
post-infiltration (p.i.), indicating that POt can interfere with RNA
silencing (Fig. 1A, panel d). The patch co-infiltrated with GFP and
pBin61 displayed silencing of the GFP signal, as evidenced by its
deep red color (Fig. 1A, panel a). On the other hand, patches with
GFP plus POA (CA: CABYV) and PO™ (Tu: TuYV) (positive controls)
(Bortolamiol et al., 2007; Pfeffer et al., 2002) became fluoresced
brightly (Fig. 1A, panels b and c, respectively). However, the rel-
ative intensities of the GFP fluorescence in the different patches
suggest that RNA silencing suppression activity of PO is weaker
than that of PO (a strong SSP). We further enquired whether a full-
length CLRDV RNA, where the PO gene is expressed in the viral
context, can elicit silencing suppression in the patch assay as it does
when it is expressed alone. This is particularly relevant as all the
PO’s start codons are in suboptimal translation initiation context
in poleroviruses (Mayo and Miller, 1999). The agroinoculation of N.
benthamiana plants with a pBin-19-based binary construct contain-
ing a full-length CLRDV cDNA downstream a 35S promoter leads to
the production of RNA transcripts, which are able to initiate a viral
infection (Delfosse et al., 2013). The co-infiltration of N. benthami-
ana 16¢ plants with GFP plus CLRDV produced effective suppression
of GFP silencing (Fig. 1A, panel e) with a fluorescence as bright as
that of the patch treated with PO (Fig. 1A, panel f). Total RNA was
extracted from the infiltrated leaves (as described by Bortolamiol
et al.,, 2007) and analyzed by Northern blotting to detect the GFP
mRNAs or small interfering RNAs (siRNAs). GFP transcript lev-
els were consistent with the visual observation of POL-mediated

silencing suppression. At 5 days p.i., the level of GFP transcripts in
the patches infiltrated with PO- or CLRDV plus GFP (Fig. 1B, lanes
5 and 6, respectively) was lower than in the patches with POA or
PO™" (Fig. 1B, lanes 3 and 4, respectively). By contrast, the GFP trans-
cripts in the patches treated with GFP plus pBin61 were almost
undetectable (Fig. 1B, lane 2). The presence of both PO mRNAs
and CLRDV genomic RNA (gRNA) was easily detected using a PO
probe (Fig. 1E, lanes 5 and 6). RNA silencing is mediated through the
production of siRNAs homologous to the target mRNA (Hamilton
and Baulcombe, 1999). GFP-specific siRNAs (21-24 nt) were easily
detected by Northern blotting in patches that had received GFP plus
pBin61 (Fig. 1C, lane 2). However, these siRNAs were reduced in
patches infiltrated with GFP plus POA, POT", POL or CLRDV (Fig. 1C,
lanes 3, 4, 5 and 6, respectively). The stabilization of functional GFP
mRNA was further confirmed by the detection of GFP protein in
the infiltrated 16c line through Western blot analysis (Fig. 1D). The
patches co-infiltrated with GFP plus PO, CLRDV or with the con-
trols (POA or POT") exhibited increased expression levels of GFP
when compared with patches of non-infiltrated 16c plants (Fig. 1D,
lanes 5, 6,3 and 4). By contrast, the patches infiltrated with GFP plus
pBin61 displayed a severe reduction in GFP levels in accordance
with silencing of GFP mRNA (Fig. 1D, lane 2).

We then explored the effect of POt on systemic spread of RNA
silencing. For this purpose, the 16¢ plants were further observed at
later times to monitor GFP expression or silencing in newly emerg-
ing upper leaves. A total of 80% of the 16¢ plants that had received
GFP plus POt or CLRDV displayed vein-proximal silencing of GFP
signal at 15 days p.i. in the upper leaves (Fig. 2, panels e and f). This
result indicates that POt was unable to interfere with the systemic
spread of RNA silencing. Interestingly, the leaves that had been infil-
trated with POl and CLRDV exhibited red halos around the patches
(Fig.2,insert panelin e and f), which are indicative of short-distance
cell-to-cell movement of the silencing signal. At 15 days p.i., the dif-
ferences between the PO proteins of CLRDV, TuYV and CABYV were
clear. The patches that received PO™ or POA remained highly fluo-
rescent for up to 15 days (Fig. 2, panel c and d insert). By contrast, in
the patches with pBin-POC* or CLRDV the green fluorescence began
to decrease at 8-10 days p.i. and had significantly faded at 15 days
p.i. (Fig. 2, panel e and f insert). These findings could indicate a
difference either in protein stability or in activity duration.

In the RNA silencing pathway, primary siRNAs are incorporated
into AGO1 in the RISC complex, which mediates the amplification
of the silencing signal via the action of a host RNA-dependant RNA
polymerase. This mechanism generates a massive production of
secondary siRNAs (Voinnet, 2005). To identify the level of action
of POCL in the silencing pathway, we investigated the effect on the
production of primary and secondary siRNAs in an inverted repeat
transgene assay. N. benthamiana leaves were infiltrated with a mix-
ture of A. tumefasciens cultures that harbor binary vectors encoding
a hairpin GF (hpGF) with only the 5 half of the GFP gene (Himber
et al., 2003) plus either POl or CLRDV. Similar levels of primary
siRNA were detected either with or without PO or CLRDV (sup-
plementary figure, compare lane 1 to lanes 5 and 6). This result
indicates that PO interferes with a step in the RNA silencing path-
way that is downstream of primary siRNA production. In a second
experiment, the suppression activity of PO and its effect on sec-
ondary siRNAs were compared to those of POT", PO°A and P38 (the
SSP of turnip crinkle virus, a Carmovirus). For this purpose, we
performed co-infiltration experiments with GFP plus hpGF into N.
benthamiana leaves (Fig. 3A). The patches infiltrated with GFP plus
pBin61 exhibited pale fluorescence at 5 days p.i. (Fig. 3A, panel a).
An efficient silencing against GFP was observed when GFP was co-
infiltrated with the hairpin construct hpGF (Fig. 3A, panel b). This
result was confirmed by the presence of low levels of GFP mRNA
(Fig. 3B, lane 4) and high accumulation of primary GFP siRNAs
(Fig. 3C, upper panel, lane 4). When PO or CLRDV were added,
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Fig. 1. CLRDV PO protein suppresses local RNA silencing. (A) Leaves of N. benthamiana plants 16¢ line were agroinfiltrated with a mixture of agrobacteria harboring GFP plus
either pBin61 (panels a and f), PO* (panels b and f), PO™ (panels c and f), PO (panels d and f) or CLRDV (panels e and f). Each agroinfiltration experiment was repeated
three times independently. Photographs were taken with long-wavelength UV light at 5 days p.i. (B) Total RNAs (10 w.g) from patches infiltrated with GFP plus pBin61, PO*,
PO™, POt or CLRDV (lanes 2, 3, 4, 5 and 6, respectively) and from non-infiltrated 16c leaves (NI, lane 1) were analyzed by Northern blotting. The RNAs were probed with a
32p-labeled DNA probe specific to GFP. Ethidium bromide-stained rRNAs were used as loading controls. (C) Total RNAs (10 p.g) from samples described in (B) were fractioned
on 17.5% polyacrylamide gel, transferred to Hybond-XL membrane and probed with a 3?P-labeled DNA probe specific to GFP to analyze for the presence of GFP siRNAs.
Low-molecular-weight (LMW) RNAs were used as a loading control. RNA size markers (21 and 24 nt) are indicated on the right. (D) Immunoblot analysis of GFP protein
from infiltrated patches. Total protein extracts from the same samples as in (B) were analyzed using an anti-GFP monoclonal antibody (Abcam). Total proteins stained with
Ponceau S after electroblotting are shown below. (E) Total RNAs from patches with GFP plus PO or CLRDV (lanes 5 and 6, respectively) were analyzed by Northern blotting
and probed with a DNA fragment specific to PO to analyze the presence of PO mRNA (lane 5) or CLRDV gRNA (lane 6).

the infiltrated leaves displayed green fluorescence and increased
GFP mRNA levels (Fig. 3A, panels f and g and 3B, lanes 8 and 9) as
compared to the pBin61 control (Fig. 3A, panel a and 3B, lane 4).
However, these levels were weaker than those obtained with P38,
POCA or PO™ (Fig. 3A, panels c-e and 3B, lanes 5-7) and consis-
tent with the previous results (Fig. 1B). Moreover, the presence of
POl mRNA and CLRDV gRNA was confirmed by Northern blotting
(Fig. 3D, lanes 8 and 9). The 21-nt primary siRNAs of GFP produced
in the presence of POCL or CLRDV (Fig. 3C, upper panel, lanes 8
and 9) accumulated significantly less abundantly than with pBin61
(Fig. 3C, upper panel, lane 4). Similar results were obtained for the
controls POA or PO™ (Fig. 3C, upper panel, lanes 6 and 7). By con-
trast, the primary siRNAs produced in the presence of P38 were
undetectable (Fig. 3C, upper panel, lane 5). This result is consis-
tent with the known effect of this SSP on RNAse IlI-type Dicer-like
(DCL) protein 2 and 4 (Deleris et al., 2006). Remarkably, a selec-
tive accumulation of the 24-nt GFP siRNAs was observed in the
patch treated with PO (Fig. 3C, upper panel, lane 8). However, in
our experimental conditions, this effect was not clearly observed
in the patch with CLRDV (Fig. 3C, upper panel, lane 9). The sec-
ondary GFP siRNAs derived from the RDR6-directed amplification
process were visualized by a “P” probe that targets a region outside
of the “GF” sequence. The leaves that were infiltrated with POt
or CLRDV exhibited a complete reduction in the accumulation of
all size classes of secondary siRNAs (Fig. 3C, lower panel, lanes 8
and 9) as was also observed for POT" and POL (lanes 6 and 7). These
data are in agreement with those previously reported showing that

PO proteins inhibited the production of all size of secondary siRNA
(Baumberger et al., 2007; Bortolamiol et al., 2007).

Supplementary material related to this article can be found,
in the online version, at http://dx.doi.org/10.1016/j.virusres.
2013.12.018.

In this study, we have demonstrated that PO suppressed local
RNA silencing in N. benthamiana. However, POt did not efficiently
inhibit the spread of both local and systemic silencing signal. It is
noteworthy to mention that PO displayed similar silencing sup-
pression activity either when POl is expressed in the patch from
the viral genome or when expressed alone. To our knowledge, the
PO proteins encoded by TuYV and BMYV (POBM) were the only PO
proteins studied for their RNA silencing suppression activity in their
viral genomic context. POBM displayed the same strong silencing
suppression activity when expressed from an infectious clone or
from a monocistronic construct, even though the AUG is in a sub-
optimal translation initiation context (Klein et al., 2014). On the
other hand, the silencing suppression activity displayed by PO™ is
much stronger when the protein is produced alone rather than from
the viral RNA (Pfeffer et al., 2002). This finding suggests that in the
case of the PO proteins, other factors apart from the efficiency of
translation may be critical to the silencing suppression strength in
the viral environment.

As previously described for other PO proteins, POl inter-
feres with secondary but not with primary siRNAs production
(Bortolamiol etal.,2007; Fusaroetal.,2012). These findings indicate
that POL inhibits a step in the RNA silencing pathway downstream
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Fig. 2. Systemic RNA silencing suppression assay. Transgenic N. benthamiana 16¢ plants were infiltrated with mixtures harboring GFP plus one of the following vectors:
pBin61 (panel b), POA (panel c), PO™ (panel d), PO (panel e) or CLRDV (panel f). Non-infiltrated (NI) 16¢ plants (panel a) were used as a control. Pictures of whole plants
were taken under UV light at 15 days p.i. The number of plants that displayed systemic silencing out of the total number of plants is indicated for each construct. The inserts

show an agroinfiltrated leaf from each plant harvested at the same time.

of DCL-mediated primary siRNA production. The 21/22-nt siRNAs
are the major guides of RNA degradation in RNA silencing, while the
24-nt siRNAs are involved in transcriptional gene silencing (TGS)
(Incarbone and Dunoyer, 2013; Llave, 2010). A clear selective accu-
mulation of the 24-nt GFP-siRNAs was observed in the patch with
POCL in the GF inverted repeat assay in N. benthamiana. Therefore,
POl may be interfering with DCL4 and to a lesser extent, with DCL3.
However, under our experimental conditions, this effect was not as
clearly observed in the patch with CLRDV, where PO is expressed
in its viral context. Therefore, we cannot exclude the existence of
another viral SSP, as it has been reported for other viruses (Lu et al.,
2004), or an interaction between PO and another viral factor. Dur-
ing CLRDV infection, the 24-nt heterochromatin-associated siRNAs
were quantitatively and qualitatively altered and an upregulation
of GHDcl4 as well as a downregulation of GHDcI2 were observed
(Romanel et al., 2012). Further studies are required to understand
the mode of action of POL. For instance, it would be informa-
tive to investigate whether POl interacts with the Arabidopsis
S-phase kinase-associated protein 1 (SKP1) orthologs ASK1 and

ASK2 (Pazhouhandeh et al., 2006) and with AGO1, as has been
performed for PO™ (Baumberger et al., 2007; Derrien et al.,
2012).

The F-box-like domain at the N-terminal region of PO proteins
was reported to be important for their silencing suppression activ-
ity (Baumberger et al., 2007; Fusaro et al., 2012; Han et al., 2010;
Pazhouhandeh et al., 2006). In addition, POA, POMA and PO™ con-
tain a C-terminal-proximal sequence (K/R)IYGEDGX3FWR, which
could represent a previously undescribed type of substrate inter-
action domain (Pazhouhandeh et al., 2006; Han et al., 2010). Han
et al. (2010) demonstrated that the strong RNA silencing suppres-
sion activity of POMA requires, besides to the F-box-like domain,
several other motif-like domains. They showed that the Phe (F)
and Trp (W) residues present in the C-terminal-proximal sequence
[(K/R)IYGEDGX3FWR] play a critical role in the silencing suppres-
sion function of PO. The C-terminal-proximal motif of POL carries
the FW motif, while other positions in the domain vary (PO:
NLYGDGAX3FWR) displaying only a 50% identity with the consen-
sus sequence. The RNA silencing suppression activity of POt seems
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Fig. 3. CLRDV PO protein suppresses silencing triggered by an inverted-repeat sequence. (A) N. benthamiana leaves were infiltrated with a mixture of agrobacteria containing
GFP and hpGF plus either pBin61 (panel b), P38 (panel c), PO (panel d), PO™ (panel e), POt (panel f) or CLRDV (panel g). The GFP vector plus pBin61 (panel a) was used as
a control. The agroinfiltration experiment was performed three times independently. Photographs were taken at 5 days p.i. (B) Total RNAs from patches containing GFP and
hpGF plus either pBin61, P38, POA, PO™, PO or CLRDV (lanes 4, 5, 6, 7, 8 and 9, respectively) were analyzed by Northern blotting. The RNAs were probed with a 32P-labeled
DNA probe specific to GF. Controls show RNA from patches with pBin-GFP plus empty vector pBin61 (lane 3), pBin-hpGF (lane 2) and from non-infiltrated N. benthamiana
leaves (lane 1). (C) Total RNAs from samples described in (B) were fractioned as indicated in Fig. 1C and analyzed for the presence of GF primary siRNAs (32P-labeled GF probe,
upper panel) or secondary P siRNAs (32P-labeled P probe, lower panel). (D) Total RNAs from patches with GFP and hpGF plus PO- or CLRDV (lanes 8 and 9, respectively) were
probed with a DNA fragment specific to PO for the presence of PO mRNA (lane 8) or CLRDV gRNA (lane 9).

weaker than that of PO™ and POA. One possible explanation for this
could be that the C-terminal-proximal motif directly influences the
activity of the protein. Another hypothesis could be that the PO
protein is unstable under our experimental conditions. However,
such hypotheses could not be tested because, at present, there are
no available specific antibodies targeting POL.

To our knowledge, this study provides the first evidence that
PO of CLRDV is a SSP. The data herein generated provide a starting
point to understanding the molecular mechanisms involved in the
induction of cotton blue disease by CLRDV infection.

Acknowledgements

This work was supported by Grants PICT 060 and 0835 of
the Agencia Nacional de Promocién Cientifica y Técnica (ANPCyT)
and AEBIO-244611 from INTA. AJD is a career member of Con-
sejo Nacional de Investigaciones Cientificas y Técnicas (CONICET),
Argentina. AJD thanks EMBO for the short-term fellowship. Authors
wish to thank Dr. D. Baulcombe for providing N. benthamiana
transgenic line 16c, Matias Rodriguez, Daniéle Scheidecker, Salah
Bouzoubaa, Julia De Cilia and Diane Bortolamiol for technical
advices, Andrea Gioffré and Julia Sabio y Garcia for reviewing the
manuscript.

References

Baumberger, N., Tsai, C.H., Lie, M., Havecker, E., Baulcombe, D.C., 2007. The
polerovirus silencing suppressor PO targets ARGONAUTE proteins for degrada-
tion. Curr. Biol. 17, 1609-1614.

Bortolamiol, D., Pazhouhandeh, M., Marrocco, K., Genschik, P., Ziegler-Graff, V., 2007.
The polerovirus F box protein PO targets ARGONAUTE1 to suppress RNA silenc-
ing. Curr. Biol. 17, 1615-1621.

Brigneti, G., Voinnet, O., Li, W.X,, Ji, LH., Ding, S.W., Boulcombe, D.C., 1998. Viral
pathogenicity determinants are suppressors of transgene silencing in Nicotiana
benthamiana. EMBO ]. 17, 6739-6746.

Corréa, R.L, Silva, T.F., Simdes-Aratjo, ].L., Barroso, P.A,, Vidal, M.S., Vaslin, M.E.S.,
2005. Molecular characterization of a virus from the family Luteoviridae asso-
ciated with cotton blue disease. Arch. Virol. 50, 1357-1367.

Deleris, A., Gallego-Bartolome, J., Bao, ]., Kasschau, K.D., Carrington, J.C., Voinnet, O.,
2006. Hierarchical action and inhibition of plant Dicer-like proteins in antiviral
defense. Science 313, 68-71.

Delfosse, V.C., Casse, M.F., Agrofoglio, Y.C., Bonacic Kresic, I., Hopp, H.E., Ziegler-Graff,
V., Distéfano, AJ., 2013. Agroinoculation of a full-length cDNA clone of cotton
leafroll dwarfvirus (CLRDV) results in systemic infection in cotton and the model
plant Nicotiana benthamiana. Virus Res. 175, 64-70.

Derrien, B., Baumberger, N., Schepetilnikov, M., Viotti, C., De Cillia, ]., Ziegler-Graff,
V., Isono, E., Schumacher, K., Genschik, P., 2012. Degradation of the antiviral
component ARGONAUTET1 by the autophagy pathway. Proc. Natl. Acad. Sci. U.S.A.
109, 15942-15946.

Distéfano, A.J., Bonacic Kresic, I., Hopp, H.E., 2010. The complete genome sequence of
a virus associated with cotton blue disease, cotton leafroll dwarf virus, confirms
that it is a new member of the genus Polerovirus. Arch. Virol. 155, 1849-1854.

Fusaro, A.F., Corréa, R.L.,, Nakasugi, K., Jackson, C., Kawchuk, L., Vaslin, M.E.S., Water-
house, P.M., 2012. The Enamovirus PO protein is a silencing suppressor which
inhibits local and systemic RNA silencing through AGO1 degradation. Virology
426,178-187.

Hamilton, AJ., Baulcombe, D.C., 1999. A novel species of small antisense RNA in
post-transcriptional gene silencing. Science 286, 950-952.

Hamilton, C.M., Frary, A, Lewis, C., Tanksley, S.D., 1996. Stable transfer of intact high
molecular weight DNA into plant chromosomes. Proc. Natl. Acad. Sci. U.S.A. 93,
9975-9979.

Han, Y.H,, Xiang, H.Y., Wang, Q., Li, Y.Y., Wu, W.Q,, Han, C.G., Li, D.W,, Yu, J.L., 2010.
Ring structure amino acids affect the suppressor activity of melon aphid-borne
yellows virus PO protein. Virology 406, 21-27.

Himber, C., Dunoyer, P., Moissiard, G., Ritzenthaler, C., Voinnet, O.,2003. Transitivity-
dependent and -independent cell-to-cell movement of RNA silencing. EMBO ].
22,4523-4533.


http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0005
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0005
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0005
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0005
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0005
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0005
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0005
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0005
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0005
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0005
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0005
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0005
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0005
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0005
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0005
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0005
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0005
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0010
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0010
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0010
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0010
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0010
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0010
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0010
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0010
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0010
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0010
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0010
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0010
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0010
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0010
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0010
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0010
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0010
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0010
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0010
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0015
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0015
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0015
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0015
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0015
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0015
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0015
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0015
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0015
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0015
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0015
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0015
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0015
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0015
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0015
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0015
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0015
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0015
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0020
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0020
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0020
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0020
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0020
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0020
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0020
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0020
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0020
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0020
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0020
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0020
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0020
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0020
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0020
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0020
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0020
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0020
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0020
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0020
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0020
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0025
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0025
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0025
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0025
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0025
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0025
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0025
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0025
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0025
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0025
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0025
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0025
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0025
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0025
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0025
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0025
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0030
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0035
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0035
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0035
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0035
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0035
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0035
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0035
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0035
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0035
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0035
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0035
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0035
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0035
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0035
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0035
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0035
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0035
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0035
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0035
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0040
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0045
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0050
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0050
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0050
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0050
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0050
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0050
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0050
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0050
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0050
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0050
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0050
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0050
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0050
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0050
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0050
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0050
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0055
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0055
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0055
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0055
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0055
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0055
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0055
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0055
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0055
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0055
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0055
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0055
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0055
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0055
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0055
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0055
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0055
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0055
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0055
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0055
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0060
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0060
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0060
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0060
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0060
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0060
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0060
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0060
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0060
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0060
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0060
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0060
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0060
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0060
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0060
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0060
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0060
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0060
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0060
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0060
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0065
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0065
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0065
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0065
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0065
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0065
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0065
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0065
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0065
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0065
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0065
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0065
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0065
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0065
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0065

V.C. Delfosse et al. / Virus Research 180 (2014) 70-75 75

Incarbone, M., Dunoyer, P., 2013. RNA silencing and its suppression: novel insights
from in planta analyses. Trends Plant Sci. 18, 382-392.

King, A.M.Q., Adams, M.]., Carstens, E.B., Lefkowitz, E.J., 2011. Viral Taxonomy. Ninth
Report of the International Committee on Taxonomy of Viruses (ICTV). Elsevier
Academic Press, San Diego.

Klein, E., Brault, V., Klein, D., Weyens, G., Lefébvre, M., Ziegler-Graff, V., Gilmer, D.,
2014. Divergence of host range and biological properties between natural isolate
and full-length infectious cDNA clone of the Beet mild yellowing virus 2ITB. Mol.
Plant Pathol. 15, 22-30.

Kozlowska-Makulska, A., Guilley, H., Szyndel, M.S., Beuve, M., Lemaire, O., Herrbach,
E., Bouzoubaa, S., 2010. PO proteins of European beet-infecting poleroviruses
display variable RNA silencing suppression activity. J. Gen. Virol. 91, 1082-1091.

Liy, Y., Zhai, H., Zhao, K., Wu, B., Wang, X., 2012. Two suppressors of RNA silencing
encoded by cereal-infecting members of the family Luteoviridae. ]. Gen. Virol.
93, 1825-1830.

Ly, R, Folimonov, A., Shintaku, M., Li, W.X,, Falk, B.W., Dawson, W.0., Ding, S.W.,
2004. Three distinct suppressors of RNA silencing encoded by a 20-kb viral
genome. Proc. Natl. Acad. Sci. U.S.A. 101, 15742-15747.

Llave, C., 2010. Virus-derived small interfering RNAs at the core of plant-virus inter-
actions. Trends Plant Sci. 15, 701-707.

Mangwende, T., Wang, M.L., Borth, W., Hu, J., Moore, P.H., Mirkov, T.E., Albert, H.H.,
2009. The PO gene of sugarcane yellow leaf virus encodes an RNA silencing
suppressor with unique activities. Virology 384, 38-50.

Mayo, M.A,, Miller, W.A., 1999. The structure and expression of luteovirus genomes.
In: Smith, H.G., Barker, H. (Eds.), The Luteoviridae. CABI Publishing, Wallingford,
CT, pp. 23-42.

Pazhouhandeh, M., Dieterle, M., Marrocco, K., Lechner, E., Berry, B., Brault, V., Hem-
mer, O., Kretsch, T., Richards, K.E., Genschik, P., 2006. F-box-like domain in the
polerovirus protein PO is required for silencing suppressor function. Proc. Natl.
Acad. Sci. U.S.A. 103, 1994-1999.

Pfeffer, S., Dunoyer, P., Heim, F., Richards, K.E., Jonard, G., Ziegler-Graff, V., 2002. PO of
beet western yellows virus is a suppressor of posttranscriptional gene silencing.
]. Virol. 76, 6815-6824.

Romanel, E,, Silva, T.F,, Corréa, R.L., Farinelli, L., Hawkins, J.S., Schrago, C.E., Vaslin,
M.F., 2012. Global alteration of microRNAs and transposon-derived small RNAs
in cotton (Gossypium hirsutum) during Cotton leafroll dwarf polerovirus (CLRDV)
infection. Plant Mol. Biol. 80, 443-460.

Voinnet, O., Vain, P., Angell, S., Baulcombe, D.C., 1998. Systemic spread of sequence-
specific transgene RNA degradation is initiated by localized introduction of
ectopic promoterless DNA. Cell 95, 177-187.

Voinnet, O., Lederer, C., Boulcombe, D.C., 2000. A viral movement protein pre-
vents spread of the gene silencing in Nicotiana benthamiana. Cell 103,
157-167.

Voinnet, 0., 2005. Induction and suppression of RNA silencing: insights from viral
infections. Nat. Rev. Genet. 6, 206-220.


http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0070
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0070
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0070
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0070
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0070
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0070
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0070
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0070
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0070
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0070
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0070
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0070
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0070
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0070
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0070
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0070
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0070
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0070
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0075
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0075
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0075
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0075
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0075
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0075
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0075
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0075
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0075
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0075
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0075
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0075
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0075
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0075
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0075
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0075
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0075
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0075
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0080
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0085
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0085
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0085
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0085
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0085
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0085
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0085
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0085
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0085
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0085
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0085
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0085
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0085
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0085
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0085
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0085
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0085
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0085
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0085
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0090
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0090
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0090
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0090
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0090
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0090
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0090
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0090
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0090
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0090
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0090
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0090
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0090
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0090
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0090
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0090
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0090
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0090
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0090
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0090
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0090
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0095
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0095
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0095
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0095
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0095
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0095
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0095
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0095
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0095
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0095
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0095
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0095
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0095
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0095
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0095
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0095
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0095
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0095
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0095
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0095
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0095
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0100
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0100
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0100
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0100
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0100
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0100
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0100
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0100
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0100
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0100
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0100
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0100
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0100
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0100
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0100
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0100
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0100
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0100
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0100
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0100
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0105
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0105
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0105
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0105
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0105
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0105
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0105
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0105
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0105
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0105
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0105
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0105
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0105
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0105
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0105
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0105
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0105
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0105
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0105
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0105
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0105
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0110
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0115
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0115
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0115
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0115
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0115
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0115
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0115
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0115
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0115
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0115
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0115
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0115
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0115
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0115
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0115
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0115
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0115
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0115
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0115
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0115
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0115
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0115
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0120
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0120
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0120
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0120
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0120
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0120
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0120
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0120
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0120
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0120
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0120
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0120
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0120
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0120
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0120
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0120
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0120
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0120
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0120
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0125
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0130
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0130
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0130
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0130
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0130
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0130
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0130
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0130
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0130
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0130
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0130
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0130
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0130
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0130
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0130
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0130
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0130
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0130
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0130
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0130
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0130
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0130
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0135
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0135
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0135
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0135
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0135
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0135
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0135
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0135
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0135
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0135
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0135
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0135
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0135
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0135
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0135
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0135
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0135
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0135
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0135
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0135
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0140
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0140
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0140
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0140
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0140
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0140
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0140
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0140
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0140
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0140
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0140
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0140
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0140
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0140
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0140
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0140
http://refhub.elsevier.com/S0168-1702(13)00447-4/sbref0140

	The P0 protein encoded by cotton leafroll dwarf virus (CLRDV) inhibits local but not systemic RNA silencing
	Acknowledgements
	References


