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Localization of the Exogenous Fluorescent
Histones in Ehrlich Ascites Tumour Cells

It has been reported that histones show an inhibitory
action on the growth of different tumorous tissues and
cellst-4, Tt has recently been shown in this laboratory that
the inhibitory effect is independent of the kind of histones
used 4. The present paper deals with the localization of the
fluorescent histones in Ehrlich ascites tumour (EAT) cells
incubated in vitro with some fluorescent histone deriva-
tives.

Matervials and wmethods. The whole thymus histones
(WTH) from fresh calf thymus gland were extracted as
previously reported4. The calf thymus histone fractions
F1, ¥2a, F2b and F3) were prepared according to the
method of Jouns5. The fluorescent conjugates of the
histones were prepared with Lissamine Rhodamine B 200
(Gurr, London) as recommended by CHADWICK et al.S.
The conjugates were purified from free dye by gel filtra-
tion on a Sephadex G25 column. Heterogeneity of the
histone samples was controlled by starch gel electro-
phoresis?. The UV-microscopy was carried out with a
Zeiss light source (Mikroskopierleuchte 1, Zeiss, Jena)
and by using an UV-filter (UG1/3,5) and a blue filter
(BG3/2), with a yellow filter (GG9) above the object.

The EAT cells were used on the 8th to 10th days after
transplantation. Since it was found that the uptake of
the basic proteins reaches a maximum within the first
60 min 28, a washed suspension of EAT cells (1.0-1.8 - 108
cells/ml) in phosphate-buffered saline was incubated in
the presence of the respective fluorescent histone (500
pg/ml) for 15-60 min at 4°C and at 22°C. In another ex-
periment, according to the optimal tumour inhibitory
condition reported by VOROBYEV et al.3, the time of incu-
bation was increased to 16—-18 h at 4°C and at 22°C. The
nuclei from the fluorescent EAT cells were isolated by
the FisHER and Harr1s® method.

Results and discussion. In the first experiments (15-60
min incubation) the very highly intense fluorescence of
the WTH was found in some areas of the cell surface in
the form of large amorphous aggregates, while in others
as grain-like loading (Figure, A and B). The WTH-
treated cells were agglutinated; the fluorescent histone
occupying a narrow intercellular layer (Figure, C), as
already demonstrated by KorRNGUTH et al.10 in the case
of fluorescent polylysine. The fluorescent WITH was de-
tected on the membrane of most EAT cells, being also
demonstrated in the nucleus of some tumorous cells
(Figure, A).

In the second experiments (16-18 h incubation) the
fluorescence was found not only on the surface of cells
but also on the nuclear envelope and in the nucleolus
(Figure, D and E).

This fact could be demonstrated in the sections of the
fluorescent EAT cells and also on the isolated nuclei. A
very weak diffuse fluorescence was present in the cyto-
plasm. The surface of the nuclear envelope was uniformly
covered with histone, while in the nucleoplasm no fluores-
cent histone was adsorbed, inasmuch as it failed to con-
tain any free acidic areas. This phenomenon may be due
to the fact that in the interphase nucleus no free DNA,
with histones uncovered, is available in greater quantity 1.

The WTH f{fractions showed a similar localization;
while the F1 fraction gave a very weak fluorescence, and
in this case the agglutination of the cells could not be
detected.

The penetration of histones into the EAT cells is not
the result of an active process, since essentially there was
no difference in the localization of histones incubating the
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cells at 4°C or at 22°C. Similar observations were also
made with another basic protein?®.

A change was demonstrated in the membrane per-
meability of EAT cells. After a 15 min incubation with
histones, a rapid penetration of the dye molecules
(Nigrosine®? or Eosine®) into the cells was already ob-
served. After a short incubation with protamine, BECKER
and GREEN? also found some cytochemical changes in the
EAT cells. This alteration of the cell membrane may be
due to the detergent action of histone molecules.

It seems that the non-modified molecules of the flu-
orescent histone were those which penetrated into the
cells and accumulated within them, because the EAT
cells incubated with hydrolysed fluorescent WTH (by
proteolytic enzymes?) for 60 min or for 16 h at 4°C gave
an entirely different picture. In this case, only a few cells
had a very diffuse fluorescence and it is very likely that
the hydrolysed fragments of the fluorescent WTH pene-
trated only into the dead cells.

It seems very likely that the penetration of histone
molecules across the damaged cell membrane occurs by a
simple diffusion. Nevertheless, at present the possibility
cannot be precluded that the penetration of this protein
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into the perinuclear cisterna may take place in a direct
way, namely through the endoplasmic reticulum, which
‘appears to be continuous with the cell membrane and
the nuclear membranes’!* (see 15-17),

A detailed study of these observations will be reported
elsewhere.

Résumé. Les auteurs ont étudié la localisation des
histones fluorescents dans des cellules tumereuses d’as-
cites Ehrlich soumises a I'incubation in vitro avec les
dérivés fluorescents de 1’histone de thymus bovin ou avec
quelques fractions du méme histone. Ils ont démontré
qu’aprés une incubation de courte durée les histones ont
été adsorbés sur la surface des cellules, tandis que lors

Aktivitatsverlauf der enzymatischen Phosphory-

lierung von Thymidin wihrend der Entwicklung

des Seeigels Psammechinus miliaris von der
Befruchtung bis zum Zweizeller

In neuester Zeit sind Beispiele bekannt geworden, die
darlegen, dass die Periode der DNS-Synthese im Zell-
zyklus mit einem Aktivititsanstieg der TdR-Kinase! ein-
geleitet wird %3, Die Bereitstellung der Desoxynucleotri-
phosphate als Substrat der Polymerisationsreaktion gilt
als wichtigste Voraussetzung der DNS-Synthese. Eine
Reihe von Beobachtungen spricht dafiir, dass sowohl die
Bildungsrate als auch die aktuelle Aktivitat der Enzyme,
die an der Bildung der Desoxynucleotidtriphosphate — be-
sonders aber von d-TTP?! — beteiligt sind, ciner Kontrolle
unterliegen. Die Rolle des Regulators wird der Konzen-
tration an freien Desoxynucleotiden in der Zelle zuge-
schricben*-?. Oxazaxi und KorNBERG?® konnten an
einem gereinigten Praparat aus Escherickia coli den Ein-
fluss von inhibierenden Nucleotiden (d-TTP) und diese
Hemmung wieder aufhebenden Nucleotiden (d-CDP)? auf
die Reaktionskinetik der TdR-Kinase demonstrieren.
HotTa und STERN 2 konnten zeigen, dass der steile Anstieg
der TdR-Kinaseaktivitat in den Mikrosporen von Lilien
nach Abschluss der Meiose auf eine Neubildung von
Enzymprotein zuriickgeht.

In diesem Zusammenhang kommt den Eiern von
Amphibien und Seeigeln ein besonderes Interesse zu, da
diese Zellen einen umfangreichen Speicher an d-Nucleo-
tiden enthalten®-'!, dem - einer verbreiteten Meinung
nach — das Material zum Aufbau der wahrend der Fur-
chung rasch ansteigenden Kernmasse entnommen wird.
Es stellt sich hierbei die Frage, ob eine Regulation der
Bildungsrate von TdR-Kinase auch in Gegenwart eines
umfangreichen Pools an d-Nucleotiden moglich ist. Zur
Priifung dieser Frage bieten sich Seeigeleier an, da sich
die Eier eines Geleges wahrend der frithen Furchungen
synchron teilen. Es wurde untersucht, ob nach der Be-
fruchtung der Eier die Aktivitit der Phosphorylierung
von TdR im Einklang mit dem Teilungszyklus rhyth-
misch schwankt, wie bei den bisher untersuchten Objek-
ten, oder ob sich ein mehr oder weniger gleichbleibendes
Aktivitdtsplateau einstellt.

Die Eier wurden in 100-150 ml Meerwasser suspendiert
und entwickelten sich bei 15 °C. Im Abstand von 8-10 min
wurden 2ml-Proben entnommen. Die abzentrifugierten
Eier wurden in einer Pufferlosung (0,05 m Glycylglycin-
puffer pH 7,8, 0,35 yum TdR) homogenisiert und bis zur
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d’une incubation de longue durée les histones ont réussi
4 pénétrer dans les cellules.
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Weiterverarbeitung ca. 2 h bei 0°C aufbewahrt. Kinase-
test: 7,9 ul Homogenat wurden mit 7,9 ul Inkubations-
medium 20 min bei 37°C inkubiert. Zusammensetzung
des Inkubationsmediums in yMol: 0,48 Tris-HCl pH 7,8,
0,19 MgCl,, 0,10 ATP, 0,465 m uMol H3-TdR (0,148 uC).
Die Aufarbeitung der Proben erfolgte nach der von
Duspiva und HAaNSEN-DELKESKAMP!'? beschriebenen
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Aktivitdtsverlauf der enzymatischen Phosphorylierung von TdR bei
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