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Tomohide NATSUAKI**, Shuichi YaMAasHITA*¥, Yoji Dor**, and Kiyoshi Yora** :
Radish Yellow Edge Virus, a Seed-Borne Small Spherical Virus Newly
Recognized in Japanese Radish (Raphanus sativus L. )*

Abstract

Radish yellow edge virus (RYEV), a seed-borne small spherical virus, was newly
recognized in young seedlings of Japanese radish (Raphanus sativus L.). RYEYV par-
ticles of about 30 nm in diameter were detected in negatively stained dip preparations
from infected seedlings, but a few in number. RYEV was transmitted through seed,
and the virus was detected in 80-100 % of young seedlings from seeds of all the six
cultivars examined. RYEV-infected seedlings usually showed no symptoms, but some-
times showed mild symptoms of yellow edge and dwarfing in their lower leaves. The
virus was not transmitted by sap inoculation to Japanese radish, turnip, cabbage, tobacco
(cv. Samsun), Chenopodium amaranticolor, C. quinoa, and Gomphrenz globosa. The
virus was purified by chloroform clarification and three cycles of differential centri-
fugation followed by sucrose density gradient centrifugation. The purified prepara-
tion showed an UV absorption spectrum characteristic of a nucleoprotein. The
sedimentation coefficient of the virus measured by analytical centrifugation was about
118S. In thin sections of RYEV-infected leaves, virus particles were observed only
in cells of vascular bundles. Inclusion bodies (viroplasms) containing RYEV particles
were observed in the cytoplasm of phloem parenchyma. cells. Virus particles were
observed inside and outside the viroplasms. Phloem necrosis could not be found.
Small aggregates of virus particles were also observed in the cytoplasm and plasmo-
desmata of phloem parenchyma cells, and in xylem vessels. Virus particles similar
to those of RYEV were detected in apparently healthy seedlings from seeds of carrot,
spinach, leaf beet (Beta vulgaris var. ciclz) and table beet (B. vulgaris var. esculenta

cv. Detroit Dark Red).
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Table 1. Detection of the small spherical virus in young
seedlings from seeds of six radish cultivars
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% Numbers show seeds from different nurseries.
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Frozen Leaves

Expressed Sap

Differential Centrifugation (3 cycles)

for 90 min

Sucrose Density Gradient Centrifugation (2 cycles) w

24,000 rpm for 150 min

Purified Virus Preparation

homogenized in 1.5 volume of 0.05 M phosphate buffer

added chloroform in a concentration of 20 9

final suspension was layered onto 10-40 9 linear sucrose
density gradients in the same buffer and centrifuged at
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Fig. 2 A band of RYEV particles formed
by sucrose density gradient centri-
fugation.
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(pH 7.6) containing 0.1 95 thioglycolic acid

centrifuged at 8,000 rpm for 10 min and at 40,000 rpm
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Fig. 1 Procedure for purification of RYEV.



316 B KSR B 4575

W3E MHSs4ET A

speed of 32,000 rpm.
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Fig. 3 Schlieren pattern of sedimentation of
purified RYEV, 3 min after reaching a
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Explanation of Plates

Yellow edge and dwarfing symptoms on leaves of a RYEV-infected seedling of Japa-
nese radish (Raphanus sativus cv. Minowase).

RYEYV particles in dip preparation. X 70,000

Phloem tissue of RYEV-infected leaf, showing inclusion bodies (viroplasms) and
vesicles in parenchyma cells. X 3,500

Large viroplasm in phloem parenchyma cell. X 18,000

Insert shows a part of the viroplasm containing RYEV particles. X 33,000

Same as Fig. 7. X 16,000

Viroplasms in phloem parenchyma cell. X 12,000

Host cell wall depressed by viroplasm. X 30,000

RYEV particles passing through plasmodesmata. X 35,000
Viroplasm and vesicles in phloem parenchyma cell. X 27,000

Same as Fig. 12. X 18,000

RYEV particles on the cell wall of xylem vessel. X 4,000

High magnification of a part in Fig. 14. X 35,000

Yellow edge symptom on lower leaf of radish collected in field.

Phloem cell of radish leaf infected with both RYEV and turnip mosaic virus, show-
ing viroplasms and cytoplasmic inclusions. X 30,000

RYEV particles in purified preparation. x 200,000

Abbreviations
viroplasm ; Ve : vesicle ; CW : cell wall ; IN : cytoplasmic inclusion body by turnip

Vi:

mosaic virus
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Plate I
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Plate 11
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