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Ultrastructural Studies for Protoplasts and Protoplast
Fusion in Streptomyces lavendulae
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Abstract: Morphology and ultrastructure of protoplast fusion mode in Streptomyces lavenduiae
were studied by scanning and transmission electron microscopy. The isolated protoplasts were
stable in some degree in hypertonic solution except that several protoplasts showed irregular
morphology. Fusion events were occurred as follows; contact zone, fusion zone and separation
zone were appeared sequentially, After formation of the separation zone, cytoplasm and DNA
from both parents were mixed eventually. In the contact zone, two membranes were still separat-
ed by electron transparent space. The contact zone changed to fusion zone by formation of fusion
membrane that phospholipid molecules of two membranes were rearranged. Thereafter, non
-membraneous separation zone was formed by disappearance of fusion membrane. These changes
were characterized by successive changes in typical membrane structure in fusion areas and by a
progressive loss of bispherical shape.
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PLATE 1. TransmrSS/on and scanmng eletron microscopic observation of purified protop/asts of S.

lavendulae.
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a) Cytoplasmic membrane(CM), cytoplasm and nuclear region(N) are seen clearly. b) Surface
are rough because of many cytoplasmic process.
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PLATE 2. Transmission electron microscopic ohservation of protoplasts and fusants of

S. laven-

dulae. Two or more protoplasts are fusing together (a and b-d respectively)
Abbreviation: MV, membraneous vesicle; G, ghost; T, threads of DNA; CZ, contact zone;
SZ, separation zone; FZ, fusion zone; CP, cytoplasmic process.
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PLATE 3. Scanning electron microscopic observation of fusion procedures of S. lavendulac.
Arrows indicate the regions that fusions are occurring.
a) Contact of protoplasts. b-¢) Two protoplasts are still distinguishable. d) Boundary line
becomes somewhat obscure.

S laven-

PLATE 4. Gross transmission electron microscopic observation of fusion procedures ¢

dulae.
a) Fusion zone is formed but the cytoplasmic membrane is not broken completely. b) Cytoplas-

mic membrane is disappeared completely.
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PLATE 5. Detailed transmission eletron microscopic observation of fusing protoplasts
a) Membrane is still separated by eletron transparent space. Several cytoplasmic contact and
fusion zones are formed via cytoplasmic bridge. b) Typical membrane is dispersed and non
-membraneous separation zone is formed. ¢) There is no membraneous structure between two

protoplasts.
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