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5 10

Days

Fig. 1| Lignin peroxidase activity from day ! to 10 cultures ol Phanerochacte
chrysosporium.

Transmission electron micrographs of a hypha cultured for 4 days obtained by rapid
freeze and freeze substitution (RFS) {left) and chemical fixation (CF) (right). RFS
provides a greatly improved images of ultrastructure of a hypha in comparison with CF.
Fungal cell wall is stained more darkly after RFS. Mitochondoria and vacuoles show
round and ovoid shapes after RFS, though they are distorted or partially destroyed after
CF. Tonoplast {vacuole membrane) is destroyed after CI*, causing dissolution of vacuole
contents. Glycogen particles {(arrow heads) are also preserved in the cell after RFS,
They, however, are removed during CF, resulting in the formation of electron transparent
regions (arrow heads). Plasma membrane is smooth and is pressed on the inner surface
of cell wall after RFS, though it is undulated afier CF. M: mitochon- dorion. V: vacuole.



196

Fig. 3 Longitudinal section of a hypha culiured for 2 days. Specimen was prepared by RFS,
Fungal cell has a thin cell wall and contains many mitochondoria and polysomes.
Microtubules are aligned parallel to the cell axis. Mi: microtubule.

Fig. 4 Longitudinal section of a hypha cultured {or 4 days. Specimen was prepared by RFS. An
electron opaque material is deposited within the fungal cell wall. Rough endoplasmic
reticula and many polysomes appear in the cytoplasm. rER: rough endoplasmic
reticulum.
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Fig. 5 (left) Transverse section of a hypha cultured for 4 days. Specimen was prepared by RFS.
Outer layer of the fungal cell wall shows a fibrillar structure, and the inner layer shows
heavy deposition of electron opaque amorphous materials. Electron opaque malerials
{arrow heads) are also observed between the cell wall and plasma membrane. Vacuoles
showing a round shape contain electron opaque malerials,

Fig. 6 (right) Transverse section of a hypha cultured for 4 days. Specimen was prepared by
RFS. Several rough endoplasmic reticula aligned parallel and many glycogen particles
appear in a fungal cell.

Fig. 7 (eft) Transverse section of a hypha cultured for 4 days, Specimen was prepared by RFS.
Membranes showing ring-like siructure (arrow head) somelimes appear near the plasma
membrane,

Fig. 8 (right) Transverse section of & hypha cultured for 4 days stained with PATAg. Specimen
was prepared by RI'S. Cell wall and glycogen particles are heavily stained.
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Fig. 9 Transmission electron micrographs showing localization of peroxidase activity (left)
and control (right) in hyphae cultured for 4 days. Specimen was treated with p-phenyle
nediamine-pyrocatechol (PPD-PC) - H,0. - osmium tetroxide for detecting peroxidase.
The activity is apparent in the inner layer of fungal cell wall, plasma membrane, and the
membranes having a ring-like structure (arrow head).

Fig. 10 Transmission electron micrograph showing localization of peroxidase activity in a
hypha cultured for 4 days, Pronounced electron opague material produced by PPD-PC
reaction is observed at the plasma membrane.
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Résumé

Ultrastructural changes of hyphae in white-rot fungus Phanerochaete chrysosporium were
observed after rapid freeze and freeze substitution (RFS). Localization of peroxidase in the
hyphae was also observed.

Peroxidase activity in the extracellular fluid showed a dramatic increase on 3 'rd day
followed by gradual decrease after 5’th day. Ultrastructure of the hyphae on 4 'th day was
quite different from that on 2'nd day. The pyphae on 4'th day have thick cell wall composed
of outer layer showing fibrillar structure and inner one containing amorphous water-soluble
polysaccharide. Rough-endoplasmic reticula and large vacuoles containing electron opaque
material appeared in the hyphae on 4’th day. Smooth endoplasmic reticula, many vesicles and
the membranes showing ring-like structure were also observed. Peroxidase activity in the
hyphae on 4’th day was localized at inner layer of fungal cell wall, plasma membrane and the
membrane showing ring-like structure. The enzyme localized at the inner layer may be
retained within the amorphous water-soluble polysaccharide. The polysaccharide may
immobilize the enzyme on the wood cell walls, when the enzyme is secreted extracellularly. In
addition, the presence of the amorphous polysaccharide in the reaction site causes the mild
degradation of lignin and prevents the re-polymerization of degraded lignin fragments. Cell
organellae involved in biosynthesis and secretion of the enzyme were also discussed.





