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DAWANTEDICBRTDE, RERRBNOBE, HEFR, WBOET
MEIEFRIENS. ChiXI L RABRIZKYFSH DM EBRERH S| &
BCEhTS1=0THS (Espinoza et al. 2007). 5E4E, MEI(ILAD
HECRICATIMRESHOEMTITOATNS. KIS, /80
(Nicotiana tabacum)TlZ, XML RILTH/ILRLEDARIBIRHH
BMCEhTETEY, HPOBRBBREICLILHBETHENOS TR
OHEE R ELERRHRAISITHHI TS (Hasugai et al. 2003). TF
DTIEVANRABRIZIYRARICES T HREFROERICHET ST
aF7—HEPYARA—ELREDBERET RO ERDME(LENSh S
ENEASM=Eh = (Christov et al. 2007, Lim et al. 2005). LA\LEEAtD,
TEIDESLERBENTRLEETHH V(L RABRICLLIRELRD
ETIUBRTEIAFLRLTOMRIGERTHD. EHRIE, VL RER
IC&BENEHEREL, RELKROETICET I FRBERAEEE
T. Tihb, IV ABRIZEYRRNICHERT I ORNEETHA
H=ZXLERSMNCTHLT, RROKARETESISECTRNERNT
3. BRIE, ChETISVANRABRICKDITFIDERMEREMIFTL,
YANRBRBFERNICEREH Bvirus-induced grapevine protein
(VIGG, accession no. EF212291) 2REL-(EE¥ 2B FX£K, 2007
). XRRTIE, VIGCORLZIMERTEToI-RRERETD.
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Fig. 1 VIGG gene expression in virus-infected grapevine.

(A) Virus-infected (Virus+) and virus-free (Virus-) Vitis vinifera cv. Koshu were collected
from an experimental vineyard at University of Yamanashi. Virus+ grapevine was
infected by Grapevine leafroll-assciated virus 3 (GLRaV-3), Grapevine virus A (GVA),
Grapevine virus B (GVB) and Rupestris stem pitting-asociated virus (RSPaV). (B) RT-
PCR-based differential display was performed using total RNA isolated from vein of
Virus+ or Virus- grapevine leaf. Arrowhead, vigg. (C) RT-PCR analysis was performed
using vigg-specific primers. vigg was expressed in Virus+. (D) Genomic DNA was
extracted from the Virus+ or Virus- garapevine. PCR analysis was performed using
vigg-specific primers. (E) Tissue distribution of VIGG in virus-infected grapevine. Total
RNA was isolated from inflorescence (l), stem (S), and leaf (L) in Virus+ grapevine
and subjected to RT-PCR analysis. S -actin primers (Actin) were used as an internal

control for RT-PCR. +, Virus+ grapevine; —, Virus— grapevine.
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Fig. 2 Genomic PCR analysis

(A) Cultivers used in this analysis, Pinot Noir (PN), Cabernet Sauvignon
(CS), Merlot (MEL), Chardonnay (CHA), and Riesling (RIE). (B) Genomic
DNA was isolated from PN, CS, MEL, CHA, and RIE and subjected to PCR
using vigg-specific primers. +, Virus+ grapevine; —, Virus— grapevine.
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Fig. 3 Timing of VIGG expression during berry development.
(A) Developmental stages used in this analysis. (B) Total RNA was isolated
from berries at the indicated stages and subjected to RT-PCR analysis.
Numbers on top indicate days before or after anthesis (0). Leaf (L) was used
as control for VIGG gene expression. B-Actin primers (Actin) were used as
internal control for RT-PCR. +, Virus+ grapevine; —, Virus— grapevine.
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Fig. 4 Subcellular localization of VIGG.

(A) GFP-VIGG fusion protein was localized in the periphery of the nucleus.

The fluorescent signal did not overlap with that of Hoechst 33258 (Hoechst).
(B) GFP-VIGG fusion protein overlapped with the ER-specific probe, ER-

tracker blue-white DPX (ER-tracker). GFP protein (GFP) was used as

control for subcellular localization. Green color shows the fluorescence of

GFP. Merge, a merged image. Light, an image observed using a
microscope. Scale bar, 10 g m.
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Fig. 5 Induction of VIGG expression by ER stresses.

(A) Cultured cells were prepared from a virus-free meristem culture. (B)
The cells were treated with tunicamycin (TM), dithiothreitol (DTT), and
azetidine-2-carboxylic acid (AZC). (C) Total RNA was isolated from treated-
grapevine cells. RT-PCR was performed using vigg or luminal binding
protein (BiP)-specific primers. BiP was used as a ER-stress marker of
grapevine. S -actin primers (Actin) were used as an internal control for RT-
PCR. +, treated; —, not treated.
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VIGG + + + + — — — —

GVA + + + + — — 4+ —
GLRaV-3 — — + + + — — —

GVB — — + 4+ — — 4+ —
RSPaV — — + + — + — —

Fig. 6 Correlation of VIGG expression with fruit composition.

Fruit composition (berry weight, ‘Brix, pH, and titratable acidity) was measured and
compared between VIGG-expressing i (blue and control grapevil that
did not express VIGG (red columns). The characteristics of each grapevine are indicated
under each bar. +, expressed or infected; —, neither expressed nor infected. Bars indicate
means *+ standard errors of triplicate experiments, and those followed by a different letter
are significantly different according to the Tukey-Kramer multiple comparison test at p < 0.05.
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Fig. 7 Effect of VIGG expression on total phenol and flavonoid
phenol contents in fruits.

Total phenol and flavonoid phenol contents in fruits were measured and compared
between VIGG-expressing grapevines (blue columns) and control grapevines that did
not express VIGG (red columns). The characteristics of each grapevine are indicated
under each bar. +, expressed or infected; —, neither expressed nor infected. Bars
indicate means =+ standard errors of triplicate experiments, and those followed by a
different letter are significantly different according to the Tukey-Kramer multiple
comparison test at p < 0.01.
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differential displayikI=&V, I RAERERNICHEBSIITFIRE
FERMLUE. #METIVIHEMIIBY-2ICGFP-VIGGOMA 4> /O RE
R|PEE-ECH, VIGGIR/MAEADBERERLL (Fig. 4). /MEEIZ
SBEVROROBMETIHA LI RTTHILLLIZ, FVRVRDTY
TA—LTAVTOIRITA— VT 1T ERBMT DI RER N R H—
THHD. HHO/PEERLRICBETIHRIEZLLAY, BT wEE
B, RMARKE, TLTREIALRICKY/MEERN R AEESISh, &4
DIERHT|ZH S (Hiramatsu et al. 2006). FZT, VIGGH/MaER +
LRIHBIT 54/ 0RTHIDD, TRIERMII/NIIER L R R
RHDY=HhTIU(TM), SFHRLAF—IL DTN BLUTFEFSU AL
RUB(AZC) TAREL, AAKIT/MAKRN REENLE-. TOER, /M
MR LR RERICVIGGIXERSh Do LAREN T (Fig. 5). Chi,
VIGGH/MAER L R IGEET=(X/MEE R RZRBT 59 FHRIETH
BT/ ORTHITRIEERLTINS. VIGGHARRT D LITLY,
TEIRRICEFhIRBBESIVITR/(FRAFEICHEMLI=(Fig. 6,
Fig. 7). ChoORERSDLRIETFIRROFRETERT. LHL,
BRETIVIGCHNEIZ/NEFERNAAMEEL, RRAKRETS T
WIZERHDIDONMIBSHTELY. [ L RS, [VIGGRB, /MatkR
FLRIDEEMOEEERZEICREL, VIGGIZLORRARETH T
WMEARISTBI<1E, VIGGEBALI-REFHBRIEMTOFEN B
ATHD. LOLEND, TEIESIIY 1IN RVDENSRBERNHD
18, BE, VIGGRBRL OMRFXFHLUMTFEEHLTIS. SH#I,
2 BEOVIGGHRZ EMERT, 1 2)VIGG:

ZhL R, 4) TR EVSRERKETHTHMIZOL
T, ELAMITETSFETHD.
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