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Interkingdom cell fusion between plant protoplasts and animal cells is interesting in relation to the
‘fundamental studies of cell membrane properties and to the transfer of genes from animal to plant
cells or vice versa.'? Here we report an electrofusion between tobacco mesophyll protoplasts and
cultured butterfly cells.

Tobacco mesophyll protoplasts were isolated from Nicotiana tabacum var. Samsun plants grown
in a greenhouse according to Thanutong et al.®> Cultured butterfly cells, NIAS-PX-58, have been
obtained from pupal ovaries of the swallow tail butterfly (Papilo xuthus)® and maintained by a
weekly subculture in Mitsuhashi and Maramorosch medium (MM medium).®

Seven days after subculture, cultured butterfly cells were harvested by centrifugation at 40 ¢ for
5 min and first washed three times with 0.5 sorbitol containing 2. 5 mm MgCl: (chamber medium).
The washed animal cells were then mixed with plant protoplasts at a ratio of 10 : 1 or 1: 1 in the
same medium and centrifuged. The resulting supernatant was removed and deionized Dispase (Godo
Susei Co., Tokyo) solution was added so that the final concentration of Dispase was 2, 000 units/ml/5 X
108 cells dissolved in the chamber medium. About 40 gl of this mixture was placed in an electrofuion
chamber (22X 10 mm) equipped with two platinum plate electrodes.®’ After standing for about 5 min
to allow the cells and protoplasts to sediment to the bottom, then a single exponentially-decaying
fusion pulse (initial field intensity=0.5 to 0.7kV/em; time constant=0.1 to 0.2msec) was
applied to the mixture by the capacitor-discharge method.®” No AC electric field was applied.

Figure 1 shows typical interkingdom electrofusion products. The cultured butterfly cells were
morphologically heterogeneous” and appeared round- or longitudinally-shaped® (indicated by arrowheads
in A). Upon electrofusion, variously shaped interkingdom fusion products were observed. Round-shaped
or longitudinally-shaped (arrows in A and B) butterfly cells fused with the mesophyll protoplasts.
Also, a clump of animal cells or a large animal cell body (arrows in C or D, respectively) fused with
the mesophyll protoplasts. The latter cell body might have been formed by fusion of the animal cells.
In round-shaped interkingdom heterokaryons, the animal cell part (arrow in E) generally tended to
locate at the periphery or cytoplasm of the plant protoplasts.

Pretreatment of the butterfly cells with Dispase and the presence of this enzyme during electrofusion
treatment were found to be essential for successful interkingdom electrofusion. This effect of the enzyme
is attributable to the proteolytic activity of the enzyme and can be interpreted, that modification of the
surface membrane of animal cells and plant protoplasts is necessary for mutual fusion. Cocking®
also reported that the treatment with a protease made Xenopus laevis cells or carrot protoplasts more
prone to fuse in response to high pH/high Ca?*/high temperature treatment.

In the case of interkingdom electrofusion between barley mesophyll protoplasts and cultured mouse
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Fig. 1. Typical interkingdom electrofusion products between tobacco mesophyll pro-
toplasts and cultured butterfly cells. The protoplast-animal cell mixture suspended
in the chamber medium was electrofused with an exponentially-decaying pulse
(0.7kV/em at time constant of 0.2 msec) in the presence of about 2,000 units/ml
of Dispase. Pictures were taken about 30 min after pulsation. See text for details.

lymphoblast cells, L 5178 Y, pretreatment of the mouse cells with 1.3% Cellulase Onozuka R 10 and
1. 3% Macerozyme R 10 for 90 min at 36°C was found to be effective (Morikawa, Okada and Senda,
unpublished results). This effect of these cell wall degrading enzyme preparations may also be attribu-
table to proteolytic activities of these preparations.

So far we could not detect any synkaryon formation in these cases. Preliminary experiments indicated
that modifications of culture conditions such as the osmotic potential or salt concentration of the
medium are necessary for the culture of these heterokaryons.
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