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umMARY The nuclear site of Candida albicans was studied morphologically.
The results obtained were as follows:
1) In cells treated with desoxyribonuclease (DNAse) at 37°C for 12 hrs., the
Feulgen positive sites seen in untreated cells could no longer be distinguished.
2) Electron microscopical examination of ultrathin section of DNAse treated
cells showed that nuclear units were no longer visible and only some string-like

structures could still be seen.

The structure which was destroyed by DNAse treatment is thought to be identical
with the site surrounded by the nuclear membrane in intact cell preparations.

INTRODUCTION

In recent years, there have been many studies
of the structure of yeast and yeast-like fungi
by light or electron microscope. The fine
structure of the nucleus and other cell com-
ponents of Saccharomyces species especially
have been described in detail by several
authors. (Acar and DoucLas, 1957; YoTsu-
YANAGI, 1959, 1960)

Some authors have reported on the fine
structure of Candida albicans. (YOSHIZAWA,
1958; Yupa, 1959; Kimura, 1959; Axacr,
1961; FujNo, 1961)

The problem of whether the whole structure
surrounded by a fine nuclear membrane, or
only the electron transparent area within it,
corresponds to the Feulgen positive site has
not yet solved. Thus, in this study, attempts
were made to determine the nuclear site by
DNAse treatment.

However, the intact cells of Candida albicans
were found to be resistant to the action of
DNAse. Thus, studies were made on cells
treated with acetone. By this technique the
electron-dense DNA in the nuclear site of
Candida albicans could be effectively elim-
inated.

MATERIALS AND METHODS

1. Organism

Candida albicans FIA 1048, which had been isolat-
ed from a case of human candidiasis and stored in
our Institute’s T'ype Culture Collection was used for
the present study.

2. Cell preparation

C. albicans FIA 1048 was cultured in Sabouraud’s
glucose broth on a reciprocating shaker (120 strokes
per minute) for 24 hrs. at 37°C.



3. Treatment of the organism with DNAse for
morphological studies.

The intact cells could not be treated with DNAse,
so an acetone powder was prepared from them, as
shown in the accompanying table.

Preparation of acetone powder

Candida albicans FIA 1048
Cells harvested from Sabouraud’s glucose

broth culture shaken at 37°C for 24 hrs.
l Washed 3 times with distilled water

Cell paste dropped into approximately 20
volumes of cold acetone

Filtered, precipitate washed
with cold ether

JP—

Dried in desiccator

The cell acetone powder was washed twice with
Gomori’s Tris-buffer (pH 5.7) (Gomori, 1948), and
incubated for 12 hrs. at 37°C in DNAse solution—
0.05 mg crystallized DNAse (N.B.C.) per ml of
Gomori’s Tris-buffer containing 0.2 M MgS0,-7H,0
(Korsow, 1951: Amano, 1962). The pH of the
solution was 5.7. Control cells were treated with
the same solution containing no DNAse.

Effect of DNAse on the cell structure
of Candida albicans
Acetone powder of C. albicans FIA 1048

!
Washed twice with

Gomori’s Tris-buffer (pH 5.7)
|

1 {
(DNAse Treatment) (Control)
0.05 mg crystallized Suspended in Gomori’s
DNAse (N.B.C.) per
1 ml of Gomori’s T'ris
buffer (pH 5.7) con-
taining O.2IM MgSO,

Tris buffer containing
0.2 m MgSO,

Incubated Vat 37°C for 12 hrs.
|

u
Feulgen staining
Electron microscopical observations

4. Cell staining
The Feulgen technique was carried out by the
method of De Tomasr (1936) with a slight modifica-

tion.
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5. Observations by electron microscopy

Cells were fixed for 2 hrs. at room temperature
with 4 per cent formaldehyde bufferd with 0.1 M
phosphate buffer solution (pH 7.4), prepared ac-
cording to the method of Sasatint (1963) and then
refixed for 2 hrs. at room temperature in 1 per
cent osmium tetraoxide in 0.34 M isotonic veronal
acetate buffer solution (pH 7.2), prepared according
to the method of MICHAELIS. Specimens were
dehydrated by serial passage through graded con-
centrations of ethyl alcohol. Epon 812 was used for
embedding. The specimens were placed in gelatine
capsules and polymerized at 60°C for 36 to 48 hrs.
Ultra-thin sections were cut with a glass knife using
a LKB ultramicrotome. Sections were placed upon
150 mesh copper grids coated with collodion film
reinforced with carbon, and examined with a
Hitachi H S-6 type (Hitachi Ltd.) clectron micro-
scope.

RESULTS

Cytochemical studies on DNAse treated cells

1) Observation of the nuclear site by the Feul-
gen Technique

The Feulgen reaction in intact cells showed
that the nuclear site was located laterally in
the cells (Fig. 1).

In cells treated with DNAse at 37°C for 12
hrs., the Feulgen positive site could no longer
be seen (Fig. 2).

2)  Electron  microscopical
DNAse treated cells

In intact cells, the cell wall and mitchondria-
like structure could be distinguished.

The nucleus surrounded by a definite mem-
brane (width: 100 to 300 A) could be seen
and this seems to correspond to the Feulgen
positive site (Fig. 3).

In DNAse treated cells, the cytoplasm was
coarser than in intact cells.

No mitochondria-like structure could be
seen. Nuclear units were no longer visible
and only some string-like structures could
still be seen (Fig. 4).

These string-like structures could not be
stained by any of the methods tested.

observation  of



DISCUSSION

Morphological findings on DNAse treated
fungal cells have not previously been reported.

Acar and DoucLas (1957) were the first to
demonstrate the nucleus of yeast (Saccha-
romyces cerevisiae) surrounded by a double
membrane just as in the cells of higher or-
ganisms.

On the other hand, less electron dense in-
tranuclear areas (nucleoli?) have beeh seen
in electron micrographs of S. cerevisiae by
Yorsuvanagr (1959) and he considered that
these corresponded to Feulgen positive sites.

Axracr (1961) suggested that the electron-
transparent intranuclear areas of C. albicans
might correspond to Feulgen positive sites.

Fujino (1961) proposed that the whole
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structure surrounded by a fine membrane or
the electron-transparent areas within it might
be identical with the Feulgen positive site.

Takacr (1962) thought that the nucleus
surrounded by a fine membrane probably
corresponded to the Feulgen positive site.

In this study, the structure which was
destroyed by DNAse treatment was thought
to be identical with the whole site surrounded
by the nuclear membrane in intact cells.
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