Supplemental Data. Rajaméki and Valkonen (2009). Control of Nuclear and Nucleolar Localization
of Nuclear Inclusion Protein aof Picorna-Like Potato virus A in Nicotiana Species.

A 1 2 3

crp W

B

GFP-Nla(E/H)

DAPI

GFP

DAPI

Supplemental Figure 1. Protein Gel Blot Analysis and Subcellular Localization of GFP-Nla Fusion
Proteins Expressed in Leaves of Nicotiana benthamiana. A, Protein gel blot analysis of expression
of GFP-NIa and GFP-NIa(E/H) in leaves of N. benthamiana agroinfiltrated for expression of GFP-
Nla and GFP-NIa(E/H) constructs, respectively, as detected with antibodies against VPg. GFP-
Nla(E/H) contains an amino acid substitution E189H in the internal proteolytic cleavage site to
prevent separation of the VPg and Nla-Pro domains. 1, Uninfiltrated plant; 2, GFP-NIg 3, GFP-
Nla(E/H). The sizes of markers (kDa) are indicated to the right. Results show that the majority of
Nlain GFP-Nla has been internally processed to GFP-V Pg (ca. 50-kDa), whereas little processing is
evident in GFP-Nla(E/H) containing a mutation in the internal proteolytic cleavage site. B,
Subcellular localization of GFP-Nlaand GFP-VPg fusion proteins. The constructs were delivered by
agroinfiltration and visualized by epifluorescence microscopy 2 to 3 days after infiltration.
Mutations in NLS | [GFP-Nla(a)] and NLS Il [GFP-Nla(bl), GFP-Nla(b4) and GFP-Nla(b)] are
shown in Figure 1. DAPI staining was used to detect nuclei. Scale bars = 25 um.
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Supplemental Figure 2. Subcellular Localization of VPg-GUS-GFP (A and B), PVANIs-GUS-GFP
(C and D) and TEVnIssGUS-GFP (E and F) Fusion Proteins as Observed by Epifluorescence
Microscopy 3 Days After Inoculation. Arrows indicate the positions of nuclei. Expression of the
VPg-GUS-GFP was weak, and the protein tended to aggregate as bright spots. Scale bars = 25 um.



Merged

Supplemental Figure 3. Subnuclear Localization of GFP-Nla and GFP-VPg Fusion Proteins
Expressed in Leaves of Nicotiana benthamiana. The constructs were delivered to epidermal cells by
agroinfiltration and the fluorescence detected by confocal microscopy 2 to 3 days after infiltration.
Fibrillarin (Fib2 of Arabidopsisthaliana) fused to red fluorescent protein (mRFP) was co-expressed
with GFP-Nla (or GFP-VPg) to visualize the nucleolus (No) and Caja bodies (CB). Results show
that GFP-Nla (A), GFP-VPg (B), and GFP-Nla(E/H) (C) localize to the nucleolus, in contrast to
GFP-Nla(a) (D) and GFP-Nla(b) (E). Some of the GFP-Nla (A) and GFP-NIa(E/H) (C) localize to
CBs. Nla(E/H) denotes a construct with the substitution E189H in the interna proteolytic cleavage
site of Nla, which prevents cleavage between the VPg and Nla-Pro domains. Mutations in NLS |
[GFP-NIa(@)] and NLS Il [GFP-NIa(b)] areindicated in Figure 1. Scale bars =5 pm.
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Supplemental Figure 4. Visualization by Green Fluorescence of the Interaction between Potato
virus A VPg and Fibrillarin in Nucleoli and Caga Bodies Using a Bimolecular Fluorescence
Complementation (BiFC) Assay. Agroinfiltration of A-C, VPg-YC and YN-Nb Fib2a, D-E, VPg-
Y C and YN-Nb Fib2b; F-H, VPg(a)-Y C and YN-Nb Fib2a; 1-J, VPg(a)-Y C and YN-Nb Fib2b; K-
M, VPg(b)-YC and YN-Nb Fib2a; N-O, VPg(b)-YC and YN-Nb Fib2b; or P-Q, VPg-YC aone. A,
B, D-G, I-L and N-Q show interactions detected under epifluorescence microscope. DAPI staining
(blue) was used to detect nuclei. C, H and M show interactions detected by confocal microscopy.
Bars=5 um. The YFP halves were fused to VPg and Nb Fib2a or Nb Fib2b, and BiFC was detected
by reconstruction of Y FP. Fluorescence is observed specifically in the nucleolus and Cagja bodies.
The cultures of Agrobacterium tumefaciens strains carrying the indicated YN- and Y C-fusion
protein constructs were combined in a ratio 1:1 and infiltrated into epidermal cells of Nicotiana
benthamiana. Fluorescence was observed by epifluorescence microscopy 2 to 3 days after
infiltration. The same exposure times were used to acquire all epifluorescence images. No
fluorescence was observed when only VPg-YC was expressed in leaves. Mutations in NLS |
[VPg(a)] and NLSII [VPg(b)] areindicated in Figure 1.



Supplemental Figure 5. Virus-Induced Gene Silencing of Fibrillarin (Fib; A and C) and Phytoene
Desaturase (PDS) (D) in Nicotiana benthamiana Using Tobacco rattle virus (TRV) as a Vector. A,
A plant inoculated with TRV alone (control) to the left, and a plant inoculated with TRV -Fib2 to the
right. B and C, Close-ups of the plantsin (A). Note the severe stunting and leaf curling in the plant
infected with TRV-Fib2 (C) as compared to the plant infected with TRV (B). D, A plant infected
with TRV-PDS. The arrow indicates the position of leaves that were inoculated with Potato virus A
(PVA) in non-silenced (TRV-infected) and Fib-silenced (TRV-Fib2-infected) plants. E, A non-
silenced and F, Fib-silenced plant inoculated with green fluorescent protein-tagged PVA
photographed under UV-light at 6 days after inoculation. IL, inoculated | eaf.
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Supplemental Figure 6. Expression of Fibrillarin mRNA in the Leaves of TRV-Fib2-Infected
Plants as Compared to the Leaves of TRV-Infected Plants. Samples 1-6 are from TRV-infected

plants (mean E-method value = 4.4 + 0.6). Samples 7-12 are from the leaves of TRV-Fib2-infected
plants (mean E-method value= 2.7 + 1.2).
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AJ296311|PVA|568/1-189 - -GYN
AJ237843|Chi VMV|5708/1-191 AQKKN
DQB51495|Wi TMV|5696/1-191 AQNKS
EU410442|AWMV|5957-6/1-190 - - GF S Al
EF579955|MWAV|5836-6/1-190 - - GF S Al
X97251|PRSV|6365-693/1-189 - - GF SA
ABO16500|JYMV|5818-8/1-192 - - AKG
AM158908|NYSV|5762-6/1-191 - - AKG T
AJ316084|ScMV|5423-5/1-192 - - AKG
AB194785|TuMV|5903-6/1-192 - - AKG
D13751|PPV|5715-6293/1-193 - - GF NR
DB6371|SPFMV|6784-73/1-192 - - GRE
226920|JGMV|55556-612/1-189 - - GKS
U42596| YMV|5661-6251/1-197 - GKNS
DQ299908|DapMV|5693/1-191 - - - -
AB088221|PLDMV|6210/1-187 - - - -
AB079886|8 YMV|5696-6/1-191 - - GKN
AB011819|CIYVV|5735/1-191 - - GKS
AB194621|LYSV|6061-6/1-192 - - GKNH
AJ564636|LMOV|5757-6/1-194 - - AKN
AJB51866|TFMV|5831-6/1-193 - - AKN
D10930|PSHMV|6009-65/1-194
DQB51496|8BMIV|5745/1-190 - - - -
DQB21938|8aRMV|5731/1-190 - - -
AY206394|8tMV|5731-6/1-191
AF023848|Pelfo V|5724-/1-190
U19287|8CMNV|5750-63/1-185
AY112735|8CMV|6090-6/1-190
AB100442|SMV|5688-62/1-190
AYE56816|WVMV|5745-6/1-190 - - -
AB218280|WMV|6092-66/1-190 - - -
AF348210|CABMV|5557-/1-190
AB246773|EAPV|6063-6/1-190
AMO39800|F VY|5735-63/1-190
AJ298033|DsMV|5952-6/1-190
DQB51493| TeMV|5769-6/1-190
AJ307036|ZYMV5693-62/1-190
AY626825|ZaMMV|5915+1-189
X97T04|LMV|6167-6745/1-193 - - GKG
AJOO1691|MDMV|5534-6/1-189 - - AKT
AJ310197|SMIV|5568-6/1-189 - - GKN
AF494510|SCMV|5544-6/1-189 - - GKN
AY642590|PenhiV|5606/1-189 - - GRS
X04083|TVMV|5608-615/1-183 - - - - -
AB126033|PephoV|5694/1-188 - GRSKTKR |
AJ437280|PTV|5734-62/1-188 - GMSKAKR |
AJ243766|PVV|5728-62/1-188 - GRHKAKR |
AJ437279|WPMV|5704-6/1-188 - GRSKSKR |
AM181350|Pep SMV|5760/1-188 - GRNKSKR |
AJBIOII9|PVY|5715/1-188 - GKNKSKR |
DQ9BE288|TEV|5692-62/1-188
AF499738|CSV|5702-62/1-187
AB219833|0YDV|6404-6/1-196 - - AKN
AJBB5076|SYSV|6567-7/1-203 - - AKSR
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Supplemental Figure 7. Multiple Sequence Alignment of the 60 N-Proximal Amino Acid Residues
of VPg from 56 Potyviruses Shows That the NLS Regions Are Conserved in Genus Potyvirus. VPg
sequences were derived from the full-length sequences of potyviruses (www.dpvweb.net/), aligned
using ClustalW and edited with Jalview 2.4 (Clamp et a., 2004). Intensity of color indicates the
percentage of residues that agree with the consensus sequence. Quality refers to the likelihood of
observing mutations in a particular position. Asteriks above the columns denote basic amino acid
residues mutated in this study.

Supplemental Reference:
Clamp, M., Cuff, J., Searle, SM., and Barton, G.J. (2004). The Jalview java alignment editor.
Bioinformatics 20: 426-427.
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Supplemental Table 1. Primers Used for Cloning or Site-Directed Mutagenesis.

Primer Sequence® Cloning/mutagenesis
BamHI-NlaF F 5-ATAGGATCCATGGGCTATAATAAGCGACAGAGG-3 pRT-GFP-Nla,
PRT-GFP-VPg
Xbal-NlaR R 5-ATATCTAGATTATTGGGTGTATACTGCCTCTCC-3 pRT-GFP-Nla
Xbal-VPgR R 5-ATATCTAGATTACTCGAATTCAACCGACTCTTTC-3 pRT-GFP-VPg
BamHI-VPgAF F 5-ATAGGATCCATGGGCTATAATGCGGCACAGGC-3 pRT-GFP-Nla(a)
FGUS F 5-AATGGTACCATGTTACGTCCTGTAGAAACC-3 pRT-GUS-GFP
RGUS R 5-ATCACCATGGTTTGTTTGCCTCCCTGCTGC-3 pRT-GUS-GFP
FnlsGUS F 5-AATGGTACCATGAAGAAAGGAAAAACAAAGGGCAAA pRT-PVANIsGUS-GFP
ACCCATATGTTACGTCCTGTAGAAACC-3
FtevnlsGUS F 5-AATGGTACCATGAACAAAGGAAAGCGCAAGGGCACC  pRT-TEVnIs-GUS-GFP
ACGAGAATGTTACGTCCTGTAGAAACC-3
FVPg F 5-AATCTCGAGATGGGCTATAATAAGCGACAGAGG-3 pRT-VPg-GUS-GFP,
PRT-VPgN-GUS-GFP
RVPg R 5-TCATGGTACCCTCGAATTCAACCGACTCTTTC-3 pRT-VPg-GUS-GFP
RVPgN R 5-TCATGGTACCCTTTTTCCCCATTCCATGGG-3 pRT-VPgN-GUS-GFP
VPg-NotIF F  5-GGTGGCGGCCGCGGGCTATAATAAGCGACA-3 PA-VPg, pA-VPg-bl to
b4
VPgA-NotlF  F  5-ATAGCGGCCGCATGGGCTATAATGCGGCACAGGCG-3  pA-VPgy(a)
VPg-Fsel R 5-AAACGGCCGGCCTCACTCGAATTCAACCGACTC-3 pA-VPg, pA-VPg(a)
pA-VPg-bl to b4
4143NLSF F 5-GCGCGTACACAAAGGCCGGAGCAACAAAGGGCAAA bl-mutagenesis
ACCCATGG-3
4143NLSR R 5-CCATGGGTTTTGCCCTTTGTTGCTCCGGCCTTTGTGTA b1-mutagenesis
CGCGC-3
4144NLSF F 5 -GGAAGCGCGTACACAAAGGCCGGAAAAGCAAAGGGC  b2-mutagenesis
AAAACCC-3
4144NL SR R 5-GGGTTTTGCCCTTTGCTTTTCCGGCCTTTGTGTACGC b2-mutagenesis
GCTTCC-3
4344NL SF F 5-CGCGTACACAAAGAAAGGAGCCGCAAAGGGCAAA b4-mutagenesis
ACCCATGG-3
4344NLSR R 5-CCATGGGTTTTGCCCTTTGCGGCTCCTTTCTTTGTGTA b4-mutagenesis
CGCG-3
414344NL SF F 5-GCGCGTACACAAAGGCCGGAGCAGCAAAGGGCAAA b3-mutagenesis
ACCCATGG-3
414344NLSR R 5-CCATGGGTTTTGCCCTTTGCTGCTCCGGCCTTTGTGTA b3-mutagenesis
CGCGC-3
B1VPgm4-9-F F 5-GAAGTGGTGGCATTTCAG GGCTATAATGCGGCACAG  amutagenesis
GCGCAAGCACTGAAGTTTGCCAGAGCC-3
B1VPgm4-9-R R 5-GGCTCTGGCAAACTTCAGTGCTTGCGCCTGTGCCGCA a-mutagenesis
TTATAGCC CTGAAATGCCACCACTTC-3
nisSKA-F F 5 -GGAAGCGCGTACACAGCGGCCGGAGCAACAGCGGGC  b-mutagenesis
GCAACCCATGGAATGG-3
nisSKA-R R 5-CCATTCCATGGGTTGCGCCCGCTGTTGCTCCGGCCG b-mutagenesis
CTGTGTACGCGCTTCC-3
VPgm54-55F F 5 -GCGCAACCCATGGAATGGGGGCAGCGGGTACCATGT c-mutagenesisin pRT-
TACGTCCTG-3 VPgN-GUS-GFP
VPgm54-55R R 5-CAGGACGTAACATGGTACCCGCTGCCCCCATTCCAT c-mutagenesisin pRT-
GGGTTGCGC-3 VPgN-GUS-GFP
NlaE/H-F F 5-GAGTCGGTTGAATTCCACTCAACATCTATGTTTAGA E/H-mutagenesis
GGGG-3
NlaE/H-R R 5 -CCCCTCTAAACATAGATGTTGAGTGGAATTCAA E/H-mutagenesis

CCGACTC-3

3 F, forward primer; R, reverse primer. ® Restriction sites are underlined. Mutated nucleotides are shown in red.



