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Daijiro HosokaAwA* and Kanichi MoRr1**: Studies on Multiplication
and Distribution of Viruses in Plants by Use of Fluorescent
Antibody Technique II. Multiplication and Distribution of
the Virus in Tobacco Leaves Inoculated with
Cucumber Mosaic Virus

Abstract

Multiplication and distribution of the virus in tobacco leaves mechanically inoculated
with cucumber mosaic virus were examined by the fluorescent antibody technique. The
epidermis which had been peeled off from the inoculated leaves was fixed and the inner
side cell wall of epidermis was partially digested by cell wall degrading enzymes. The
epidermis was then stained with a flourescent antibody. Primarily infected cells were
observed in the epidermis 9 to 10 hr after inoculation at 25C; the majority of the primarily
infected cells were ordinary epidermal cells but some were subsidiary cells of stomatal
guard cells. The virus antigen gradually spread concentrically from the primarily infected
cells to surrounding cells. The rate of spreading of the antigen was 8.4 #m, 20,3 ym and
26,3 pm per hour at 20C, 25C and 30C, respectively. In epidermal cells the antigen was
first detected in the nucleolus-like bodies and thereafter it became distributed in cytoplasm
and increased in its intensity of fluorescence. The virus appeared to move from an
infected cell to an adjacent cell was observed to occur after a considerable amount of
virus antigen had accumulated in the cytoplasm of the infected one. On the bases of the
observation of leaf sections it is assumed that the virus first spread from the primarily
infected site to both horizontal and vertical directions simultaneously, passing from cell
to cell. After the virus reached the lower epidermis, it spread mainly in the horizontal
direction.

(Received December 9, 1981)
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Fig. 1. Rate of spreading of virus antigen in lower epidermis of tobacco
leaves inoculated with cucumber mosaic virus determined by
fluorescent antibody staining.
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Table 1. Infectivity assay and examination
by fluorescent antibody staining of
tobacco leaves inoculated with
cucumber mosaic virus

Eg?g%;%f}g; Virus infectivity® ﬂuosr%esccgéz o
0 1.1 -
4 0.4 -
8 2.2 -~
12 48.7 +
16 71.3 +

20 171.1 +
24 184.0 +
28 243.3 +
32 245.1 +
36 >>300.0 +

2) Inoculated tobacco leaves were hompgenized
in 1/15M phosphate buffer, pH7.0 (1:10w/v)
and infectivity of the extract was assayed on
primary cowpea leaves. Infectivities were
expressed as mean local lesion number per
leaf. ' :

b) —: negative, + : positive
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Fig. 2. Diagramatic expression of progressive distribution of virus antigen in tobacco
leaves inoculated with cucumber mosaic virus (at 25C), examined by the fluores-
cent antibody staining (transverse section). The cells containing specific
fluorescence is stippled. The intensity of the specific fluorescence are expressed
by the density of stippling. The smaller vascular bundles were often observed
in the sections and these xylem elements are indicated in thick solid-black lines.
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Explanation of Plate

Plate 1.

Progressive distribution of the virus antigen in the epidermis of tobacco leaves inoculated with
cucumber mosaic virus at 25C. Areas containing virus antigen show yellow-green fluorescence.

1.

Epidermis at 10 hr after inoculation. The primarily infected cell possesses the brightest
fluorescence. (x690).

Epidermis at 10 hr after inoculation. The virus antigen is spreading from the primarily
infected cell to adjacent cells. (x410).

Epidermis at 12 hr after inoculation. (% 300).

Epidermis at 24 hr after inoculation. (x210).

Distribution of virus antigen in the regions where infection is progressing. In the
infected cells, virus antigen appeared first in the nucleolus-like bodies (arrows) and then
accumulated in the cytoplasm. (5: X720, 6: x1,400, 7: x1,400).

Epidermuis at 28 hr after inoculation. The nuclei that contain 2-3 nucleolus-like bodies
(arrows) were observed. (x 820).
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Plate 1
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