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Electron Microscopic Study of Protoplast Formation
from the Conidiospore of Trichoderma koningii

Park, HM., HM. Lim,* S.W. Hong, and Y.C. Hah
(Received Oct. 8, 1984)

Abstract

Fine structure of dormant and swollen conidiospore from Trichoderma koningii and
the mechanism of protoplasting from the conidiospore were studied by scanning and
transﬁission electron microscopy.

The cell wall of dormant conidiospore was two-layered structure which consisted
of electron dense outer layer and electron transparent inner layer. After 8.5 hrs
incubation, the conidiospore was swollen and the outer layer of cell wall shown uneq-
ual thickness and partial breakage.

Protoplast was released through the pore which has been formed by the breakage
of outer layer and dissolution of newly synthesized cell wall for germ-tube formation.

Swollen conidiospore and protoplast in releasing process contained various cell orga-
nelles and vacuoles with electron dense materials. The protoplast contained looser
cytoplasm and had no cell wall materials outside of plasmamembrane.
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7 (Deuteromycetes) 8] # Q- F3 L E
°13(1—3), 8(1-6), «(1—3)& A% glucans
o] FH ArwAFor g9t chiting
glucosamine% A} 2 Ho] olu] A wis 23}
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phyllum communed] TAA &= 714 2 Ho a(1—
3)-glucan 2o} 9z = ofel] o] chitinzg} 31—
3)/8(1—6)-glucano] AZAFH Fol EAst:
Aoz &y ot (WesselsE, 1983).
(1982) 0l &3}l Trichoderma pseudokoningii2]
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Fig. 2.

Fig. 3.

Fig. 4.
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Figure Legends

SEM photogragh of dormant conidiospore. Note that the surface of elliptical conidiospore

is smooth.

SEM photogragh of protoplasting from conidiospore. Protoplast is protruding from the
pore of the conidiospore. Note that the size of conidiospore is lager than that of dormant
conidiospore and surface of the conidiospore is rough incomparison to that of dormant
conidiospore. (W) cell wall, (P) protoplast.

Protoplasting is proceeded. The inclusions (arrow) after protrusion of peripheral vacuoles
can be seen on the surface of protoplast.

The ghost of conidiospore cell wall after releasing of protoplast.

Sectioned dormant conidiospore. Two-layer structure of the cell wall consist of electron
dense outer layer(0) and electron transparent inner layer(I) can be seen. Vacuole(Va),
lipid granule(L), mitochondria (M), and electron dense material(EDM) also can be seen.
Notice the invagination of plasmamembrane(arrow). (X 12,000)

Ultrastructure of the dormant conidiospore showing two-layer cell wall, lipid granule,
mitochondria, and electron dense

plasmamembrane(Pm), endoplasmic reticulum(ER),

material. Notice the grooving of plasmamembrane. (X 25, 000)

. Swollen conidiospore after 8.5 hrs incubation in liquid minimal medium supplemented with

lipid granule, lomasome(Lo), plasmamembrane,

2-DG. showing nucleus(N), vesicle(V),



Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11.

Fig. 12.

Fig. 13.

Fig. 14.

mitochondria, and invesignation of plasmamembrane(arrow), Notice the uneven thickness
and discontinuity of electron dense outer layer. (X 15,000)

Swollen conidiospore after 8.5 hrs incubation in liquid minimal medium without 2-DG
showing electron dense material, nucleus, mitochordria, and endoplasmic reticulum. Noticev
that the uneven thickness and discontinuity of outer layer wall also can be seen. (X

12, 000)

Cell wall structure of the swollen conidiospore. Notice the formation of new cell wall

(arrow) between the inner layer of conidiospore and plasmamembrane. New cell wall is
also composed of two-layered wall structure (No. 1, No. 2). (X 20,000)

TEM photogragh of protoplast releasing. In early stage of protoplasting(A), cytoplasm
is separated from the cell wall of conidiospore and inner layer of the cell wall is still
remain. In the middle stage of protoplasting(B), inclusion of pheripheral vesicles can be
seen and notice that inner layer of the cell wall is dissolved more than that of the early
stage. In the late stage of protoplasting(C), protoplast is almost protruded from the cell
wall of conidiospore and pheriphral vacuole with electron dense material can be seen.
Notice that the inner layer is almost dissolved. Protoplast(P) without any cell wall
material showing pheripheral vacuole with electron dense material and somewhat defor-
med large vacuole (arrow) protruded out side of the cytoplasm. (X 4,000),

Ultrastructure of the cell wall of swollen conidiospore showing uneven thickness and
discontinuity of outer layer, lomasome.

Ultrastructure of plasmamembrane of protoplast. Cell wall is completely dissolved out
and plasmamembrane is flattened. Notice the looser cytoplasm. (X 60, 000)

Sectioned protoplast showing looser cytoplasm, nucleus, mitochondria, small vesicles(ve)
with or without dense material. Notice that protoplast contains two irregular nucleus.
(X 8,000

Proposed mechanism of protoplasting from the conidiospore of T. koningii. The dormant
conidiospore which has two-layered cell wall(A) is swollen after incubation in liquid
minimal medium with 2-DG. In swollen conidiospore(B), outer layer which is electron
dense and resistant to lytic action of Driselase is unevenly distributed on the surface of
conidiospore. At this time new cell wall for germ-tube is synthesized and inner layer is
partly unmasked to the outside. After addition of Driselase, new cell wall layer and
unmasked inner layer are attacked to the lytic action of enzyme(C). New cell wall is
more rapidly dissolved than inner layer of conidiospore cell wall. After the lysis of
new cell wall, cytoplasm is protruded and partial separation of cytoplasm from the coni-
dial cell wall is also proceeded(D). Protoplast is formed completely (E,F). Note that
inner layer is dissolved slowly but the resistant outer layer is still remain in the reaction

mixture.
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