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Fig. 1. Methods for microinjection of tobacco mosaic virus (TMV) into cell-aggregates of tomato callus

and re-injection of fluorescent antibody for staining.

A) Cell-aggregates prepared from friable tomato callus were pre-cultured for 2 days before
the injection, by using “Plate-Culture system,” where the aggregates were embedded into
Murashige-Skoog (MS) central plate which was surrounded with MS-ager bed and covered
with liquid MS-medium. A cell (ic) positioned at the outside of the aggregate was injected
with TMV by means of Olympus Injectoscope IMT-YF. Other cells (nic) of the same
aggregate were not injected. ICA and NICA represent injected and non-injected aggregates,
respectively. B) For staining cell-aggregates with fluorescein isothiocyanate (FITC)-conjugated
antibody, the plate was covered with PBS buffer containing FITC-antibody after acetone
fixation and PBS washing. All constituent cells of both ICA and NICA were pierced by a
glass pipette (re-injection pipette with larger tip-diameter) containing antibody solution.
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Fig. 2. Effects of TMV-concentrations in an in-

oculum solution and injection times on
efficient multiplication of TMV in cell-
aggregates of tomato callus.
S and the numbers in the figure represent
single cells and the numbers of constituent
cells of the aggregates injected with TMV,
respectively. The rates of fluorescent cell-
aggregates, where all constituent cells were
stained with FITC-antibody, were estimat-
ed 48 after the injection.
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Fig. 3. TMV-injected single cell (A) and 3 cells-
aggregates (B, C) of tomato callus stained
with FITC-antibody, 48 hr after the injec-
tion. Arrows in the figures show the
TMV-injected cells in the aggregates. Bars
represent 10xm.
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Fig. 4. Changes in the rates of fluorescent cell-aggregates of tomato callus injected with TMV.
A) Fluorescent appearance in single and 2, 3 and 4 cells-aggregates. The rates of cell-
aggregates, which all constituent cells showed fluorescence, were estimated. B-D) The
rates of fluorescent cell-aggregates consisting of 2 (B), 3 (C) and 4 (D) cells. The rates
were separately estimated ; a) total rates of ICA showing fluorescence in ic, b) ICA
showing fluorescence in ic+mnic and ¢) ICA showing fluorescence only in ic.
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Fig. 5. Possible modes for multiplication and

translocation of TMV injected into cell-
aggregates of tomato callus.
A) TMYV injected into only one cell of the
aggregate might be rapidly translocated to
non-injected, neighboring cells and simul-
taneously multiplied in these cells. B)
Translocation of TMV from injected to
non-injected cells or multiplication of
TMV translocated to non-injected cells
might be inhibited. This may be useful
for selection of TMV-resistant mutants in
tomato callus. C) When concentrations
of TMV injected into cells are lowered,
TMV might be partially translocated to
non-injected cells of the aggregates.
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Summary

Multiplication and Translocation of Tobacco Mosaic Virus
Microinjected into Cell-Aggregates of Tomato Callus

Hideyoshi Tovopa, Yoshinori Matsupa and Tokuzo Hirar

Laboratory of Plant Pathology, Faculty, of Agriculture, Kinki University,
Kowakae 3-4-1, Higashiosaka 577, Japan

Tobacco mosaic virus (TMV) was microinjected into cell-aggregates (2 to 4 cells-aggregates) prepared
from friable tomato callus- and multiplication and translocation of TMV in multi-cellular system were
examined in the present study. Only a cell positioned at the outside of the aggregates was injected with
TMV and other constituent cells of the same aggregates were not injected. Multiplication of TMV in
the aggregates was detected by staining with fluorescent anti-TMV antibody. The rates of aggregates,
where all constituent cells were stained with fluorescent antibody, were highest when an inoculum solution
(concentrations of TMV, 100 sg/ml) was injected into cytoplasm for 10 sec. Multiplication of TMV
simultaneously occurred in both TMV-injected and non-injected cells of the aggregates within 48 hr after
the injection. These results suggest that TMV might be translocated to non-injected cells soon after the
injection and simultaneously multiplied in both injected and non-injected cells.



