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Abstract

To obtain a basic information on the development of Genus Viola, ultrastructure and electrofusion prosess between
the two protoplasts from wild Viola callus cells and pansy mesophyll cells were observed with a scanning electron
microscopy(SEM) and transmission electron microscopy(TEM). In the ultrastructural observation of wild viola callus
protoplasts and pansy mesophyll protoplasts using SEM, their cell walls were removed completly. A knob-like forma-
tion was observed on the enlarged surface of viola callus protoplasts. On the surface of pansy mesophyll protoplasts
net-like chloroplasts were observed. In SEM observation of pansy mesophyll protoplasts, chloroplasts devoid of mem-
brane were observed on the surface the protoplasts. Pearl chain was formed by applying AC field of 200 V/cm at
1.0 MHz for 43 sec. The lysis of plasma membranes and fusion prosess occurred by applying a 1,600 V/cm DC
pulse twice for 1 sec. After 1-2 hours of a DC pulse application, it was observed that the two protoplasts were
fused completely into one cell. In TEM observation of the fused cell, many small vacuoles were located in the fusion
area of the two protoplasts. Indeed, two distinct regions were observed during fusing process ; in one region, a nuc-
leus was found, while in the other region, both nucleus and nucleous were found.
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Fig. 1. Scanning electron microscopic observation of surface structure and the fusion process of two protoplasts from
wild Viola(V. patrinii DC.) and Pansy(V. tricolor).
A : Protoplast of wild Viola (X1,000).
B : Surfaces of plasma membrane of viola(X 10,000)
C : Protoplast of pansy mesophyll (X2,000)
D : Surface of pansy mesophyll protoplasts with net-like shapes (X5,000)
E : Shape of pansy mesophyll protoplast{ X 1,500)
F ! The enlarged structure of pansy mesophyll protoplast (X4,500)
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G: ’%‘he enlargc;d structure of surface of pansy mesophyll protoplast observed after removing of plasma membrane
X10,000).

H ' The enlarged structure of wild viola protoplast.
(The arrow indicates a mitochondrial structure) (X 15,000)

I° A pearl-chain formed by applying AC field of 200 V/cm (X 1,100)

J - Lysing process of plasma membranes occurring after applying a 1,600 V/cm DC pulse twice for 1 sec (X1,100)

K * Changes of fusion process caused after 30 min of a DC pulse application (X1,300)

L : Formation of a complete fusion product obtained after 1 hour of a DC pulse application (X1,000)
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Fig. 2. Scanning electron microscopic and transmission
electron microscopic observation of the electro-
fusion product obtained between the two proto-
plasts from wild Viola(V. patrinii DC.) and Pa-
nsy(V. tricolor).

A [ The fusion process showing a distinct fusion
region(Arrows) between the two protoplasts.
B . Small vacuoles located in the center of the
fusing cell(Arrows).
Indeed, different structures are found in the
two regions.

N : Nucleus, Nu : Nucleous. (Bar is 10um)
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