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1. Introduction

Sodium deoxycholate is widely used to liberate
ribosomes bound to the endoplasmic reticulum. Un-
der the conditions mostly used the detergent does not
produce major change in the structure of ribosomes [1].
However, in the course of a study of the contamination
of polysomes by ribonucleoproteins of nuclear origin
[2], evidence was obtained that when polysomes were
treated with deoxycholate in the presence of EDTA,
the sedimentation properties of the subunits obtained
were lower than expected. A closer examination of
this phenomenon revealed that treatment of polysomes
by deoxycholate in the presence of EDTA results in
the release of part of the structural proteins from the
ribosomal subunits. Since EDTA and deoxycholate are
commonly used in the study of ribosomes a report of
these findings seems warranted.

2. Materials and methods

Polysomes were isolated from rat liver by the use of
sodium deoxycholate as previously described [2]. The
polysome pellet was resuspended in a 0.15 M KCl so-
lution, containing 0.001 M MgCl, and 0.01 M triethanol-
amine (pH 7.5).

Density gradient centrifugation in sucrose and in
CsCly was carried out as previously described [2].

Protein was determined by the method of Lowry et
al. [10].

Total ribosomal proteins were prepared according

* Fellow of the Norwegian Cancer Society.

North-Holland Publishing Company — Amsterdam

to Leboy et al. [3]. Prior to disc electrophoresis, the
protein containing solution was dialyzed for 24 hr
against 6 M urea, containing 1 M sucrose and 0.14 M
mercaptoethanol (pH 7.5, adjusted with conc.
CH3;COOH) Polyacrylamide gel electrophoresis was
carried out as described earlier [3, 4] in 5 X 100 mm
gels containing 13% acrylamide and 6 M urea at con-
stant current (3 mA per tube) for 2 hr. The large pore
gel was omitted [5].

3. Results

Fig. 1. shows the sedimentation rate of ribosomal
subunits after treatment of polysomes by EDTA in
the presence and absence of sodium deoxycholate.
Whereas the ribosomal subunits obtained by treatment
of polysomes with EDTA alone sediment at a rate cor-
responding to about 50 S and 30 S, as usually found,
the subunits obtained when sodium deoxycholate as
well was present sediment considerably slower (at
about 35 S and 25 S). If the polysomes were treated
with sodium deoxycholate and the deoxycholate was
removed by sedimenting the polysomes through 0.5
M sucrose, subsequent treatment with EDTA gave sub-
units sedimenting at normal rates (50 S and 30 S). It
is thus clear that sodium deoxycholate and EDTA
must be present together to alter the sedimentation
rate of the subunits.

The effect of EDTA and deoxycholate on the buoyant
density of the subunits was studied by CaCl, density
gradient centrifugation. When the polysomes were
treated with EDTA alone, two peaks at p = 1.61 and
p = 1.53 were found (fig. 2). In contrast, when sodium
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Fig. 1. Effect of deoxycholate and EDTA on the sedimentation
rate of ribosomal subunits. Polysomes were treated with deoxy-
cholate and EDTA (e - - - @) or with EDTA alone (x—x). The
EDTA concentration was 0.02 M and the deoxycholate con-
centration 1%. The preparation was layered on top of a 0.5-

0.1 M sucrose-gradient containing 0.15 M KCl, 0.02 M EDTA
and 0.01 M triethanolamine (pH 7.5). The gradients were cen-
trifuged in the SW-65 rotor at 300,000 g (R,y) for 2 hr.

deoxycholate was added, a peak with buoyant density
about p = 1.66 and a broad shoulder in the less dense
region was observed. As RNA has a higher buoyant
density (p = 1.90) than protein (p = 1.25) [6] the in-
crease in the density observed on treatment with sodium
deoxycholate in the presence of EDTA indicates that
proteins had been removed from the ribosomal sub-
units. Direct evidence for the release of protein was
obtained by measuring the protein content of the
supernatant after sedimentation of the ribosomal
subunits. The value found (20% of the total ribo-
somal protein) was in good agreement with that cal-
culated on the basis of the increase in buoyant den-
sity of the ribosomal subunits (18% of the structural
protein).

The non-ionic detergents, Triton X-100 and Brij-
58 were found not to remove protein from ribosomes
in the presence of EDTA, and also to protect against

212

FEBS LETTERS

April 1970

OPTICAL DENSITY (260 mpu)

FRACTION NUMBER

Fig. 2. Effect of EDTA and sodium deoxycholate on the buoy-

ant density of ribosomal subunits. Polysomes were treated

with deoxycholate and EDTA (e——) or with EDTA alone

(----- ). The EDTA concentration was 0.02 M and the con-

centration of sodium deoxycholate 1%. The preparations were

fixed with formaldehyde and subjected to centrifugation in
CsCl gradients.

A B

Fig. 3. Polyacrylamide gel electrophoresis of ribosomal pro-

teins. (A) total ribosomal proteins, (B) proteins from the

supernatant after treatment of polysomes with 0.02 M EDTA

and 1% sodium deoxycholate and sedimentation of the ribo-
somal subunits,
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the degradative action of sodium deoxycholate.

The protein released by treatment with sodium
deoxycholate in the presence of EDTA was studied
by polyacrylamide gel electrophoresis (fig. 3). A sus-
pension of polysomes was treated with 1% sodium
deoxycholate in the presence of 0.02 M EDTA. The
ribosomal subunits were removed by centrifugation
through 0.5 ml of 1 M sucrose at 88,000 g (R4,) for
15 hr in a 2 ml tube with adapter to Rotor 50 (Spinco).
The supernatant containing the liberated proteins was
dialyzed against 0.002 M TEA (pH 8.2) for 48 hr in
order to remove sodium deoxycholate, and against
6 M urea containing 1 M sucrose and 0.14 M mercapto-
ethanol (pH 7.5) prior to electrophoresis. It is evident
(fig. 3) that only a small number of the different ri-
bosomal proteins were released by treatment with
sodium deoxycholate in the presence of EDTA.

4. Discussion

Treatment with sodium deoxycholate alone, in
contrast to other anionic detergents, such as sodium
dodecyl sulfate, does not produce major changes in the
ribosomes. However, it is clear from the present data
that deoxycholate in the presence of EDTA will re-
move a considerable amount of the structural protein.
It has been suggested [7] that the sodium deoxycholate
molecule, being built from four fused rings, may be
sterically hindered from penetrating into the ribosomes.
In the presence of EDTA the structure of the ribosomal
subunits becomes looser [8]. Conceivably, this change
will permit the sodium deoxycholate molecules to
penetrate deeper into the ribosomal subunits and gain
better access to the proteins. In this connection it is
of interest that small changes in the ribosomal struc-

FEBS LETTERS

April 1970

ture induced by treatment with oxidizing agents like
NaOCl or Hy0, will make the ribosomes vulnerable to
treatment with sodium deoxycholate, an effect which
is prevented by elevated magnesium ion concentra-
tions [9].

It has been shown previously [2, 3] that sodium
deoxycholate effectively removes protein from RNA-
protein complexes other than ribosomes. Thus, the
resistance of ribosomes to sodium deoxycholate in the
presence of magnesium ions seems to represent an ex-
ception among ribonucleoprotein complexes.
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