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STUDIES ON THE FINE STRUCTURE OF CHND/DAHLB/CANS

CELL, WITH SPECIAL REFERENCE To THE NUCLEAR SITE

TsuNESABURO FullNO, YOSHIYA AKITA and MASASHI OKADA
Department of Bacteriology and Serolog},, Research Institute for A, 11crobial Diseases, Osaka
Uni\, ersit},, Osaka
(Recei*ed March 10,1965)

uMMARY The nuclear site of Callrti\a a/bitaiis was studied inorphologically.
The results obtained \\, ere as follows :

I) In colts treat, d with d, *. xy"Ib. much"^, (DNA*.) at 37'C f, " 12 hrs. , tire
Feulgei\ positive sites seen in untreated cells could n0 101Tger be distinguished.
2) Electron microscopical examination of tiltrathin section of DNAse treated
cells showed that nuclear units \\, ere no longer visible and only solne string-like
structures could still be seen.

The structure which was destroyed 11y DNAse treatment is thought to be Identical
with the site surrounded 13y the nuclear membrane in intact cell preparations.
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INTRODUCTION

TIT 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 coin-

ponents of Sacchdromyces species especially
have heelt described in detail by several
authors. (AGAR and DOUGLAS, 1957 ; YOTsu-
YANAci, 1959,1960)

Some authors have reported on the fine
structure of Grind^^n nthitmis. (YosHizA\\, A,
1958; YUDA, 1959; KIMURA, 1959; AKAci,
1961; FullN0, 1961)

The problem of \\, he ther 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.

Howe\, er, the intact cells of Gaitdrdn a/hicn"s
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

Cn"drdn a/hicmis could be effectiveIy elim-
mated.

A, IATERIALS AND METHODS

I 01:gn, 11'3",
Grind!d, I nth!trills FTA 1048, \\, hich had been is o1at-

ed from a case of human candidiasis and stored in

our Institute's Type Culture Collection \\, as used for
the present study

2. Cell prepnr"troll
C. nlbicn, !s F1A 1048 \\, as cultured in Sribouraud's

glucose broth on a reciprocating shaker (120 strokes
per minute) for 24 hrs. at 37'C.



Ti'eat, lient of the Dign, ,13/11 7,111, DA'rlse for
11/01pho/og!cn/ sti, dits.

The intact cells could not be treated \\, ith DNAse,
so an acetone powder \\, as prepared from them, as
sho\^n in the arccompanving table

Piepoi. nil'on of acetone potcdei.
Grilldrdn nib, tn, !s F1A I O+S

Cells it arvcstcd front Salbouraud's glucose

broth culture shaken at 37'C for 24 hrs.

I \\'ashed 3 times with distilled \\, titer
Cell paste dropped into approximately 20
volumes of cold acetone

I mr. red, precipitate \\. ashed
with cold ether

Driud in desiccator

The cell acetone powder wars \\. ashed t\\, ice \\, ith
Coinori's Tris-buffer (PI-15.7) (COMoni, 1948), and
Incubated for 12 hrs. lit 37'C in DNAsc solution-

0.05 n, g c"ystalliz"d DNA*c (N. B. C. ) per inI of
Gomori's Tris-buffer containing 0.2 M MgSOj. 71{ O
(KGRsoN, 1951 ^ ANANo. 1962). The pH of the
solution \\, as 5.7. Control cells \\, ere treated \\. itIT

the same solution containing no DNAse

Effect of DNAse on Ihe cell $11. MCIi, I. e
of Grind^^n a/hicnns

Acetone powder of C. nth, trills F1A I 048

Washed twice with

Gomori's Tris-bLiHer (pi-15.7)

5. 06ser"titJo, is by electron 1111'closeopJ,
Cells \\. ere fi. \ed for 2 hrs at room temperature

witlt 4 per cent formaldehydc bufferd \\, ith 0.1 M
phosphate buffer solution (PI{ 7.4), prepared tic-
cording to the method of SABATi>;I (1963) and then
Tenxed for 2 hrs. at room temperature in I per
cent osmium tetraoxide in 0.34 M ISOtoitic 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 ethylalcohol. EPOn 812 \\. as used for
embedding. The specimens \\. ere placed in gelatinu
capsules and polymerized at 60'C for 36 to 481trs
Ultra-thin sections \\. ere cut \\. ith a glass 1<nife using
a LKB Liltramicrotome. Sections \\. ere placed upon
150 Tries IT copper grids coated \\, ith collodion film
reinforced \\. ill\ carbon, and examined \\. ith it
Hitachi H S-6 type (Hitachi I, td. ) electron micro-
scope

(DNAse Treatment)
0.05 ing crystalIized
DNAs, (N. BC. ) per
I nTlof Coinori's Tris

buffer (pH 5.7) con-
taming 0.2 M MgSO,

I *---- -- ___ _ ___ _

Incubated at 37'C for 12 hrs

Feulgen staining
Electron microscopical observations

RESULTS

Cytochemical studies o1\ DNAse treated cells

I) Obseiwrition qf Ihe 1111c/cal' srie by Ihe Few/-
ge, ! Techni'911e

The Feulgen reaction in intact cells showed
that the nuclear site \\, as located lateralIy in
th, colts (Fig. I).

TIT cells treated with DNAse at 37'C for 12

hrs. , the Feulgen positive site could no longer
b, *,, n (Fig. 2).
2) Election 7111'crO3copi'cal o63ei'catt'o11 of

DNAse lyented ce/A

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

The nucleus surrounded by a definite mein-
brane (width: 100 to 300 A) could be seen
and this seems to correspond to the Feulgen
padtiv, ^its (Fig. 3).

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

No mitochondria-like structure could be

Nuclear units were no longer visible
and only some string-like structures could
still b, ^*. n (Fig. 4).

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

(Control)
Suspended in Coinori's
Tris buffer containing

0.2 M MgSOj

V

4. Cell sini, if"g

The Feulgen technique was carried out by the
method of De TOMAsi (1936) with a slight inodinca-
tion
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DISCUSSION

NIOrphological findings on DNAse treated
fungal cells have ITot previously been reported.

AGAR and DOUGLAS (1957) were the first to
demonstrate the nucleus of yeast (Sacch"
1011u'ces cei'00/3/11e) surrounded by a double
me rubranc Just as in the cells of IlIgher or-
ganisms.

01t the other hand, less electron dense in-
tranuclea^ areas (nucleoli;) Ilave heel} seen
in electron micrographs of S. ce, .earsi"e by
YOTsuYANAci (1959) and he considered that
these corresponded to Feulgen positive sites.

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

Fullx0 (1961) proposed that the \\, hole
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FIGURE I

2

Feulgen stain of intact cells of Condrdn a!hicn"s ( x 2,000) showing Feulgen positive stai

Feulgen stain of DNAse treated cells ( x 2,000) showing Feulgen negative stainability.FIGURE 2

FIGLRE 3 Electron micrograph of intact cells showing nucleus, cell wall and
mitochondria.

CW : cell wall, N : nucleus, M : mitochondria

FIGURE 4 Electron micrograph of DNAse treated cells showing destruction of
subcellular structures, especially in the nucleus.
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