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Beet necrotic yellow vein virus (BNYVV, Benyvirus) causes rhizomania disease of sugar beet and is
transmitted by the soil-inhabiting fungus Polymyxa betae. BNYVV has a multipartite positive-sense RNA
genome, which consists generally of four, or in some isolates, of five distinct RNA species. RNA1 and
RNA2 encode “house-keeping” genes involved in viral RNA replication, assembly, and cell-to-cell
movement, whereas RNA3, RNA4 and RNAS are associated with vector-mediated infection and disease
development in sugar beet roots. The aim of this study is to examine the effects of RNA4-encoded p31 on
fungus transmission, symptom expression and silencing suppression.

The presence of RNA4-encoded p31 in the inoculum sources resulted in about 100 times more
efficient transmissibility by P. betae than when the inoculum sources contained mutated RNA4 or no
RNA4. Thus, the p31 protein was required for efficient transmission, whereas, in contrast, efficient
transmission did not require the presence of RNA3. BNYVV RNA3-encoded p25 was responsible for
rhizomania symptoms in sugar beet, while RNA4-encoded p31 was involved in slight enhancement of
symptom expression in some Beta species. No effects of RNA4 on virus accumulation in infected tissue
were observed. In addition, p31 was involved in the induction of severe symptoms by BNYVV in
Nicotiana benthamiana plants without affecting viral RNA accumulation. In contrast, p25 had no such
effect on N. benthamiana. In the patch co-infiltration assay, expression of either p31 or p25 failed to
suppress RNA silencing in the infiltrated leaves. In the silencing reversal assay in which GFP-silenced
plants were inoculated with BNYVV, neither GFP fluorescence nor increase of GFP mRNA level was
observed in the shoots. However, in the presence of RNA4, obvious green fluorescence and increase of
GFP mRNA levels were observed in the roots, whereas BNYVV lacking RNA4 gave much weaker green
fluorescence and less GFP mRNA accumulation. These results indicated that RNA4-encoded p31 is able
to contribute to suppression of RNA silencing in the roots, but not in leaves.

In conclusion, this study shows that BNYVV p31 plays a multifunctional role in efficient fungal
transmission, enhanced symptom expression and root-specific silencing suppression.
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Beet necrotic yellow vein virus (BNYVV: Benyvirus &)X, 7 21 I RHED
R AINVATHY., LIBE Polymyxa betae IZ& > TaitEn 5, BNYVV X
SFDSHI RNA Y / A%z DD, RNAL & RNA2 IZER, KBk, MiEB
FTFIZHEATH D, RNA3 BLIURNAS 3FHRBHRICHETH 5. RNAG ITHE
WHICES 352 E2BRNWT, S#MIRBEICOVWTIITHTH S, TOLDHE
BFZEI RNAG ICESR 2 H T THRITZT o b D TH 5. RNA4 IZiX p31 @ ORF
WEET S, ZOP3ICABNERZEAL., RNA3 R LIBBNSHEITET
Sfr. TORER, BAEMP3I 2HDOUAINRARX, EEYMpIl 2HDUTIIAL
AT, 100 B EOEREIERER L. —F. RNA3 DIO— KT % p25 I
YA DEIRIERORBITHETH U, Beta BHEYITRVVIEREMEZRT I &
BHISNTNBH, 51T p3l DEEIZLDFAEAHERILI NS Z AL 7=,
% 7= p31 i Nicotiana benthamiana \Z B} 58 WEY A VERORBICEEL T
Wiz, GFP EHMEMERWT, p25 & p3l D RNAY A L >3 > THIfIzIR %
FANRER, EE50BBETHRAKNTAL TN TE P07, L
MU, GFPHA LT TR INAZEBL 2L T 5, p31 IMRFREN
WRSDAZS—2DHA LT O THHIICEMRL TWS Z EAHS M ERS
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PLEDE ST, ABFFEIX BNYVV RNA4 DEEBREE S BEHEFTHO,
BNYVV OAEBFEENRBETH B EE2AALEZDDTH D, VIIINAFELEELEID
FTHENME SN TWS, Ko TABXIIEL (B OBMITETSEHEL
7o
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