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Daijiro Hosokawa*, Minoru WATANABE* and Kanichi MoR1**:
Studies on Multiplication and Distribution of Viruses in Plants by Use of
Fluorescent Antibody Technique (V) Virus Multiplication and Mosaic
Symptom Development during Leaf Ontogeny in
Tobacco Infected with Tobacco Mosaic Virus

Abstract

Leaf ontogeny and virus multiplication in tobacco plants systemically infected with tobacco
mosaic virus were investigated using a fluorescent antibody technique to know the origin of
mosaic symptoms. Leaf primordium was initiated at the apical meristem where virus antigen
was not detected, and contained no virus antigen in the early stages of development. Virus
infection was first detected in the phloem after the vascular bundle had differentiated in the leaf
primordium and thereafter spread to the lamina. Areas where no virus antigen was found,
were produced near the midvein, secondary veins and tertiary veins during leaf development,
while abundant virus multiplication occurred in other areas. In the course of mosaic symptom
development, dark green areas arose from the areas where no virus antigen was found, and yel-
low green areas resulted from the areas where the virus multiplied abundantly. In the dark
green areas, most cells contained no virus antigen for weeks after the leaves had fully expanded,
although infection was noted in a small number of cell groups. In contrast, no mosaic symptoms
appeared in leaves which had fully expanded at the time the plant was inoculated although the
virus antigen was found in all parts of the leaf tissues. These results suggested that the occur-
rence of dark green areas is related to the histogenesis of areas near the leaf veins.

(Received November 1, 1988)

Key words: tobacco mosaic virus, Nicotiana tabacum, fluorescent antibody technique,
mosaic symptom.
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Plate 1I
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Explanation of plates

Fluorescent antibody staining of the virus antigen in successively older leaves from tobacco plants
infected with tobacco mosaic virus. Areas containing the virus antigen show a yellow-green fluores-

cence.

Plate I.
1.

2.

Leaf primordium with a length of 2~3 mm. Virus antigen was first found in a few phloem cells
(arrows). (%x90)

The same midvein as 1 at higher magnification. The arrows show the specific fluorescence in
the phloem cells. (x190)

Leaf primordium with a length of 3~5 mm. Virus antigen had spread from the veins to the
lamina. {Xx70)

Leaf primordium with a length of 5~10 mm. Areas in which virus antigen was not found were
near the midvein or secondary veins, while interveinal areas supported abundant virus multi-
plication. (x70)

Leaf with a length of 5~10 mm. Areas in which no virus antigen was found were observed
on either side of the secondary vein. (X 140)

6 and 7. Leaf with a length of 10~20 mm. The areas on either side of the secondary vein still had

Plate II.

no virus antigen. In this stage, palisade cell elongation at a right angle to the leaf surface began
in areas without virus antigen while areas affected by the virus have reduced elongation. (6,
x140. 7, x300)

Leaf with a length of 20~30 mm. Mosaic symptoms appeared in the leaf of this stage. Areas
where no virus antigen was found were dark and those containing the virus were yellow green.
(x70)

[ and 2. Leaf with a length of 20~30 mm. In wide (1) or narrow (2) areas near the tertiary veins

no virus antigen was found. (1, 2, x140)

3 and 4. Leaf with a length of 30~50 mm. Wide areas with no virus antigen were observed near

the secondary veins. The palisade cells were further differentiated by elongation at right angles
to the leaf surface in areas without virus antigen, but this elongation was markedly reduced in
regions attacked by the virus. (3, xX70. 4, x140)

5 and 6. Leaf with a length of 100 mm (5), and 120~150 mm (6, fully grown). The boundaries

between areas where the virus antigen was and was not were very clear. Cells containing abun-
dant antigen could be found adjacent to cells without the antigen. (5, x140. 6, x200)

Leaf with a length of 120~150 mm. Virus infection was seen in a small number of cell groups
near smaller veins in areas without the antigen (dark green areas). (x140)

Leaves which had fully expanded at the time the plant was inoculated showed no mosaic symp-
toms. Virus antigen was found throughout the leaf tissues. (x70)

Abbreviation: vb: vascular bundle.


http://www.tcpdf.org

