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Summary-The physical-chemical properties of the nuclear estrogen receptor from MCF-7 cells were 
determined. The receptor was solubilized by micrococcal nuclease. Nuclei were isolated from cells 
previously exposed to IO nM [‘Hlestradiol. The amount of receptor released was parallel to the extent of 
chromatin solubilized, which suggested that the receptor is homogenousiy distributed on the chromatin. 
Following mild nuclease digestion the excised receptor sedimented as an abundant 6-7 S form and as a 
less abundant + 12 S species. The 6-7 S form represented the receptor excised in association with linker 
DNA, while the _ 12 S may represent receptor bound to linker DNA which remained associated with the 
nucleosome. Increasing the extensiveness of digestion resulted in one receptor form sedimenting at 5.6 S. 
Additional digestion with DNase I did not affect the sedimentation coefficient of the receptor. 
Sedimentation of the micrococcal nuclease hydrolysate in a 0.4 M KC1 sucrose gradient resulted in a 4.2 S 
receptor form. The same receptor form was extracted from undigested nuclei with 0.4 M KCl. Using 
Sephadex G-200 column chromatography we have determined the Stokes radii (Rs), molecular weight 
(Mr) and frictional ratio (f/fo) for the 5.6 S and 4.2 S receptor forms. For the 5.6 S form: Rs = 7.04 nm, 
Mr = 163,000 and (fife) = 1.80. For the 4.2 S receptor. Rs = 4.45 nm, Mr = 77,000 and (f/fo) = 1.46. The 
ability of the nuclease solubilized 5.6 S receptor to bind DNA was tested using DNA-cellulose column 
and highly polymerized DNA. About 40% of the applied receptor bound to the column and could be 
eluted by high salt concentrated buffer. The 5.6 S receptor form was sedimented on sucrose gradient by 
the highly polymerized DNA. These results suggested that the receptor is bound in chromatin as a dimer 
or as a monomer in association with other protein(s) which complexed it with DNA. 

INTRODUCTION 

Most of our knowledge of the physical-chemical 
properties of the estrogen-receptor were derived from 
studies on the receptor extracted from the cyto- 
plasmic compartment of the cell [I]. The receptor 
which is found in the nucleus following exposure of 
the target cell to estradiol was less characterised. 
Most of the studies on this nuclear receptor were 
performed following extraction of the receptor by 
high salt concentrated buffers, usually 0.4 M KC1 121. 
At this salt concentration the receptor may be com- 
pletely dissociated from the chromatin components 
to which it was bound. Desalting of the nuclear 
extract resulted in an association of the receptor units 
into higher molecular weight forms [3]. 

Recently, evidence has been brought indicating 
that the estrogen receptor resides primarily in the 
target cell nuclei in the presence or absence of the 
steroid. The receptor recovered in the cytosolic frac- 
tion of a homogenate is an artifact representing the 
unoccupied receptor which is loosely associated with 
the nucleus. Exposure of the cell to estradiol leads to 
a receptor-steroid complex with a tighter association 

to the nucleus [4, 51. 
In order to study the form and properties of the 

receptor in the nucleus and gain insight into its 

~-_ .- ..____I- 

Address correspondence to: Dr Avraham Geier, Institute of 
Endocrinology, Chaim Sheba Medical Center, Ramat 
Gan. 52621, Israel. 

organization in chromatin, it is important to solu- 
bilize the chromatin bound receptor in a low salt 
containing buffer. This can be accomplished by di- 
gestion of the DNA component of the chromatin, 
thus solubilizing the receptor which may still be 
associated with other components of the chromatin 

161. 
In the present study we have used micrococcal 

nuclease and micrococcal nuclease followed by 
DNAse I to solubilize the chromatin bound estradiol 
receptor from MCF-7 cells f73. Each of those nucle- 
ases showed a characteristic pattern of chromatin 
digestion. Micrococcal nuclease cleaves DNA prefer- 
entially at the linker region between the nucleosomes 
releasing mono, di, tri and poly-nucleosome 
particles [8]. DNAse I cleaves the DNA of both the 
linker and the nucleosome particles generating 
smaller DNA fragments [9]. 

Using this experimental approach we studied the 
distribution of the estrogen receptor on the chro- 
matin fragments following mild micrococcal nuclease 
digestion and determined the Stokes radii (Rs), mo- 
lecular weight (Mr), frictional ratio ([ifo), and the 
DNA binding ability of the receptor released by 
extensive micrococcal nuclease digestion. 

EXPERIMENTAL 

Cell culture 

MCF-7 cells were generously provided by Dr 

Charles M. McGrath (Michigan Cancer Foundation, 
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Detroit, MI, U.S.A.) and grown as previously 
described [lo]. Confluent cells in Falcon flasks were 
exposed for 1 h to 10 nM 17P-[2,4,6,7-“H] estradiol 
(sp. radioactivity 104Ci/mmoi~ New England Nu- 
clear Corp., Boston, MA, U.S.A.). The flasks were 
washed in cold phosphate buffered saline [l 11 and 
were stored l-7 days at -80°C until assayed. 

Prepar~~ti~~n qf purl~ed nuclei 

Purified nuclei were prepared as described 
previously [I 1, 121. Briefly, the frozen cells were 
thawed and harvested in Tris-sucrose buffer (3mM 
MgC12-0.33 M sucrose in 10mM Tris-HCI buffer, 
pH 7.4). The cells were homogenized in a Dounce 
homogenizer (Kontes Co., Vireland, NJ, U.S.A.) 
using the B pestle (60-70 strokes), and centrifuged at 
8OOg for 10 min. The pellet was resuspended in 
Tris-sucrose buffer containing 2.2 M sucrose and 
centrifuged at 40000g for 60 min. The pellet so 
obtained was resuspended in Tris-sucrose buffer con- 
taining 0.796 Triton X-100 and centrifuged at XOOg 
for IOmin. The pellet was washed twice with 
Tris-sucrose buffer and once with the micrococcal 
nuclease digestion buffer (IO mM Tris-HCI, pH 7.9, 
0.1 mM Carl?, l.Sy;, sucrose). 

Nucleuse digestion 

Micrococcal nuclease. Nuclei were resuspended in 
digestion buffer (8OO~g/ml DNA) and incubated 
with 2-30 units/ml of micrococcal nuclease (Sigma 
Chemical Co., St Louis, U.S.A.) at 0°C for 
5-120min. Digestion was terminated by addition of 
EDTA to a final concentration of 5 mM. The hydro- 
lysate was centrifuged at 6000g for 5 min at 4°C. 

DNase I. Nuclei were first digested with 30 units/ml 
of micrococcal nuclease at 0°C for 60 min and centri- 
fuged at 60001: for 5 min. MgCI, in a final 3 mM 
concentration was added to the supernatant and 
digestion continued with 300 units/ml of DNase I 
(DPFF, Worthington Biochemical Corp., New Jer- 
sey, U.S.A.) for 30 min at 0°C. The hydrolysate was 
pelleted at 12OOOg for 10 min and EDTA, in a final 
concentration of 10mM was added to the obtained 
supernatant. The pellet was resuspended in TED 
buffer (10 mM Tris-HCl, 1.5 mM EDTA and 0.5 mM 
dithiothreitol, pH 7.4) by vortexing. After 20 min the 
suspension was centrifuged at 12000g for 1Omin. 
Aliquots of the obtained supernatants were checked 
for radioactivity and DNA content, while the rest was 
usually applied to a sucrose gradient. The remaining 
pellets were extracted with ethanol for radioactivity 
and DNA was determined in the residual pellets. 
Radioactivity was counted in 5 ml scintillation fluid 
[l I], and DNA was determined by the diphenylamine 
method of Burton[ 131. 

Sucrose gradient centrifugation 

Portions (500~1) of nuclease hydrolysates were 
fractionated by centrifugation in a linear 5-20x 
sucrose gradient prepared in TED or TEDK (TED 

plus 0.4 M KCl> buffer. The tubes were centrifuged in 
a Beckman SW 41 rotor at 2°C. Fractions (seven 
drops) from the bottom of the tubes were collected, 
the absorbance at 260nm was measured and the 
radioactivity was counted. Myoglobin (2s) and 
y-globulin (6.6s) were used as external standards, 
while [‘“Cl bovine serum albumin (4.4s) and catalase 
(I 1.3s) were included in the gradient as internal 
standards. 

Gel chromatography 

Sephadex G-200 was swollen in TED or TEDK 
buffer at 4°C for l-3 weeks. The gel was packed into 
columns of 1 x 30cm and equilibrated at 4°C with 
the appropriate buffers. 

Nuclei were digested with 30 units/ml of micro- 
coccal nuclease at 0°C for 60min. Digestion was 
terminated by the addition of EDTA to a final 
concentration of 5 mM and the supernatant was 
obtained following centrifugation at 100,OOOg for 
60min. Aliquots (700 ~1) of the supernatant were 
applied to the column (without or with adjusting the 
hydrolysates to 0.4 M KC]) and eluted with the 
appropriate buffer at a flow rate of 2 ml/h. Fractions 
of 600 ~1 were collected. Con~urrentIy, aliquots of the 
hydrolysate supernatant were layered on a sucrose 
gradient and centrifuged at 185,OOOg for 20 h, to 
determine the sedimentation coefficient. The distribu- 
tion coefhcients (Kd) were measured according to the 
equation Kd = (Ve - Vo)/(Vt - Vo), where Vo, the 
void volume was determined with blue Dextran 2000; 
Vt, the total volume of the gel bed was measured with 
13H] leucine; and Ve is the elution volume of the 
receptor or the standard proteins. The protein stan- 
dards, their concentrations and methods of deter- 
mination were as follows: Ferritin in 2 mg/ml de- 
tected by absorption at 415 nm, Myoglobin in 
2 mg/ml measured by absorption at 280 nm, Catalase 
in 0.5 mg/ml determined by the procedure of Gold- 
blith and Proctor[l4]. [‘“Cl bovine serum albumin 
(Sigma) applied in 20,000 cpm/ml. The last two stan- 
dards were applied on the same column, simulta- 
neously with the nuclease hydrolysates. 

Molecular weight determination 

The method used for determining the molecular 
weights was originally described by Siegel and 
Monty[lS]. By this method the Stokes Radii (Rs) 
determined by gel chromatography and the sedimen- 
tation coefhcients (S) determined by sucrose gradient 
analysis are used together to estimate the molecular 
weight (Mr) and frictional ratio (f/fo) of a protein 
molecule. 

@Snity c~r~matograph”v 

Double stranded calf thymus DNA-cellulose was 
obtained from Sigma. Columns containing 1 ml of 
packed DNA-cellulose were thoroughly washed and 
equilibrated with TED buffer. Aliquots (500~1) of 
micrococcal nuclease hydrolysates prepared as de- 
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scribed previously for gel chromatography, were lay- 
ered on the column and the resin washed with TED 
buffer. The DNA-cellulose bound receptor was eluted 

from the column with the same buffer containing 1 M 
KCl. Fractions containing 1 ml were collected and 
the radioactivity was counted. 

DNA binding assay 

Highly polymerized calf thymus DNA (Sigma) 

used in the experiment was first purified as described 
by Perlman et a/.[61 and dissolved in 6mg/ml buffer 
(10 mM Tris-HCl, pH = 7.4, 10 mM KCl). Nuclei 

were digested with micrococcal nuclease as described 
previously for gel chromatography, and divided into 

two portions. One portion (450 ~1) received 50 11 of 
the dissolved DNA and the other received 50 ~1 
buffer. Following 30 min incubation at 0°C each 

sample was centrifuged on a sucrose gradient. 

RESULTS 

Receptor solubilization 

Figure 1 illustrates the correlation between the 

amount of the receptor released and the extent of 
chromatin solubilized following micrococcal nuclease 
digestion of nuclei isolated from MCF-7 cells 1 h 

after exposure to 10 nM [jH]estradiol. At this concen- 
tration more than 90% of the cell receptors were 
found in the nucleus [l 11. The extent of chromatin 

digestion was determined as the percentage of DNA 
solubilized. The radioactivity measured was mainly 
receptor bound as illustrated by the sedimentation 
profile of the [3H]estradiol bound receptor in Fig. 2. 
It can be seen in Fig. 1 that the amount of the 
receptor released was parallel to the percentage of 
DNA solubilized. More than 90% of the receptor 
could be solubilized following micrococcal nuclease 

digestion. 

IOOr 

% DNA Solublllsed 

Receptor released as a function of DNA solu- 
bilization. Nuclei were digested with micrococcal nuclease 
O-30 units/ml at 0°C for 5 min. Radioactivity and DNA 
were determined in solubilized and nonsolubilized fractions 
as described under Experimental. The line drawn is that of 

identity (7” receptor released = “/, DNA solubilized). 
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Fig. 2. Sedimentation of [‘Hlestradiol bound receptor re- 
leased by micrococcal nuclease digestion. Nuclei were di- 
gested with micrococcal nuclease at 0’ C and the solubilized 
chromatin centrifuged for 20 h on a sucrose gradient. (a) 5 
units/ml enzyme incubated for 5 min and centrifuged at 
77,OOOg (b) 7 units/ml enzyme incubated for 5 min and 
centrifuged at I85,OOOg. 30 units/ml enzyme incubated for 
60 min and centrifuged at I50,OOOg in the absence (c) or 
presence of 0.4 M KCI (d). Arrows indicate the position of 

[“Clbovine serum albumin (BSA) and y-globulin (y G). 

Sedimentation behaoiour of the solubilized receptor 

Figure 2a shows the sedimentation profile of the 
chromatin fragments obtained when about 80% of 
the receptors were solubilized. The U.V. absorbance 

shows the familiar pattern of DNA fragments sepa- 
ration into mononucleosomes ( - 11 S), dinu- 

cleosomes ( - 1 OS) and trinucleosomes (- 2OS), while 
heavier molecular weight forms sedimented towards 
the bottom of the gradient[8]. Superimposed upon the 
absorbance profile in Fig. 2a is the radioactivity of 
each fraction. The [‘Hlestradiol bound receptors sedi- 
mented predominantly as a 6-7s form and as a less 
abundant - 12s species which sedimented slightly 

more rapidly than the bulk of the mononucleosomes 
generated. Smaller peaks of radioactivity can be seen 
in the vicinity of the heavier molecular weight chro- 
matin fragments. Figure 2b indicates that the 
[jH]estradiol peak of - 12s is a discrete form and can 
be resolved from the abundant 67s receptor form. 
Centrifugation of the hydrolysate when less than 80% 
of the radioactivity was solubilized, did not show a 
distinct peak and most of it sedimented to the bottom 
of the tube. Increasing the extent of digestion resulted 
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in a further release of the slower sedimenting recep- 
tor, while a continuous disappearance of the * 12s 
form took place (results not shown). Furthermore, a 
stepwise decrease in the sedimentation coefficient of 
the 6-75 receptor occurred reaching 5.65 (see Fig. 
Ic). Adjusting the micrococcal hydrolysate to 0.4 M 
KC1 and sedimenting it on a sucrose gradient con- 
taining 0.4 M KC1 resulted in a receptor sedimenting 
at 4.2s (Fig. Id). The same sedimentation coefficient 
(4.2s) was found for the nuclear receptor when 
extracted by 0.4 M KC1 from undigested nuclei (re- 
suits not shown). 

In order to eliminate the possibility that the 5.65 
receptor may contain DNA components which were 
not digested by the nuclease, we continued the di- 
gestion with DNase I. Since this enzyme needs Mg*-+ 
for optimal activity, usually 3 mM MgC&, we in- 
vestigated the effect of this Mg2+ concentration on 
the solubility of the micrococcal n&ease released 
receptor. Adjusting the micrococcal nuclease hydro- 
lysate to 3 mM MgC1, resulted in a precipitation of 
the released receptor (results not shown). The small 
amount of radioactivity (about 10%) which remained 
in the supernatant did not sediment as a distinct 
receptor peak on a sucrose gradient (results not 
shown). The precipitated receptor could be re- 
solubilized in TED buffer. As shown in Fig. 3b the 
sedimentation behaviour of the resolubilized receptor 
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Fig. 3. Sedimentation of [jH] estradiol bound receptor 
released by micrococcal nuclease and DNase I digestion. 
Nuclei were digested with micrococcal nuclease 30 units/ml 
at O’C for 60min. The supernatant obtained following 
centrifugation at 6000 g for 5 min, was adjusted to 3 mM 
MgClz and divided into two parts. One part was digested 
with DNase I 300 units/m1 (a) and the other part was used 
as a control (b). Following 30min incubation the hydro- 
lysates were centrifuged at 12,OOOg for 10 min. The obtained 
pellets were resuspended in TED buffer for 20min and 
centrifuged at 12,OOOg IOmin. The supernatants were ap- 
plied to a sucrose gradient and centrifuged at 185,OOOg for 
20 h. Arrows indicate the position of [%]bovine serum 

albumin (BSA) and ;I-globulin (yG). 

did not change following this treatment (5.6s). As 
shown in Fig. 3a, incubation of the micrococcal 
nuclease hydrolysate with DNase I did not affect the 
sedimentation behaviour of the receptor (5.6s). The 
effect of DNase I could be seen by the disappearance 
of the mononucleosome peak and the heavier chro- 
matin fragments. 

Gel chromatography analysis qf‘ the solubilized weep - 

tor 

The micrococcat nuciease hydrolysate was chro- 
matographed on a Sephadex G-200 column in a low 
(TED) or high salt concentrated buffer (TEDK). The 
column was calibrated with a series of proteins of 
known Stokes radii. The elution profile of the recep- 
tor and the position of the protein standards is shown 
in Fig. 4 {top) and the column calibration line in Fig. 
4 (bottom). The receptor released by micrococcal 
nuclease digestion eluted as one peak between F and 
CA with a calculated Stokes radius of 7.04 nm in a 
low salt concentrated buffer. The same elution profile 
was found for the micrococcal nuclease hydrolysate 
with additional DNase I digestion (results not 
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Fig. 4. Estimation of the Stokes radii of the solubilized 
receptor by Sephadex G-200 column chromatography. Mi- 
crococcal nuclease hydrolysates were prepared as described 
under Experimental and eluted on a Sephadex G-200 col- 
umn in TED or TEDK buffer. Ferritin (F, Rs = 7.9 nm), 
Catalase (CA, Rs = 5.13 nm), [‘%]Bovine serum albumin 
(BSA, Rs = 3.59 nm) and Myogiobin (Myo, Rs = 2.01 nm) 
were chromatographed as standards. Top, the elution 
profile of the released receptor. Bottom, the relationships 
between Rs and (&)‘;X for the protein standards and the 
solubilized receptor. The Kd values for each standard were 

identical under both buffer conditions. 
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Table I. Molecular oarameters of estrogen receptor from gel chromatography and sucrose gradient analysis* 

Type of 
areparation Buffer 

Sedimentation Stokes 
coefficient radiust 

(S) (nm) 
Molecular 

weiahtt 

Frictional 
ratios 
(fife) 

Axial 
ratio7 

Micrococcal 
nuclease 
digestion 
Salt extraction 

TED 5.6_tO.O8(10) 7.04f0.13(5) 163,000 I .80 15.2 

TEDK 4.2 + 0.07 (5) 4.45 f 0. IO (4) 77,000 I .46 9.4 
TEDK 4.2 k 0.08 (8) 4.45 f 0.18 (5) 77,000 1.46 9.4 

*Experimental values given as mean i standard error of the mean with number of determinations indicated in 
parenthesis. 

tDetermined as described in Fig. 4. 
tCalculated by the equation of Siegel and Monty[lS] assuming a partial specific volume of 0.725 cm’ per g and 

a solution factor of 0.2 g of solvent per g of protein. 
‘Calculated for prolate ellipsoids by Schachman tables [16]. 

shown). Adjusting the hydrolysate to 0.4 M KC1 and DNA Binding of the solubilized receptor 
elution in TEDK buffer resulted in a receptor which The binding ability of the micrococcal nuclease 
eluted between CA and BSA with a calculated Stokes released receptor to DNA was studied by DNA- 
radius of 4.45 nm. The same elution profile was found cellulose column chromatography and by ultra- 
for the receptor extracted by 0.4 M KC1 from un- centrifugation on a sucrose gradient following incu- 
digested nuclei (results not shown). Utilizing the bation of the receptor with highly polymerized DNA. 
Stokes radii estimated from Sephadex G-200 column Figure 5 illustrates the binding of the receptor to 
chromatography and the sedimentation coefficient DNA-cellulose column. About 40% of the receptor 
determined from sucrose gradient analysis, the mo- presented in the original sample were retained on the 
lecular weight and shape were calculated by the affinity resin and could be successfully eluted with 
equation of Siegel and Monty[lS] and are sum- high salt buffer. The eluted receptor sedimented as a 
marized in Table 1. The released micrococcal nucle- 4.2s on a 0.4M KC1 sucrose gradient (results not 
ase receptor, in low salt solution, has a calculated shown). Figure 6 shows that incubation of the micro- 
mol. wt or 163,000 and a frictional ratio of 1.80. In coccal nuclease released receptor with highly poly- 
high salt solution a mol. wt of 77,000 and a frictional merized calf thymus DNA resulted in an association 
ratio of 1.46 were calculated for the micrococcal of the receptor with DNA as shown by the sedimen- 
solubilised receptor as well as for the receptor extrac- tation of the receptor with the DNA to the bottom 
ted from undigested nuclei. of the gradient. 
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Fig. 5. Binding of the micrococcal nuclease solubilized Fig. 6. Binding of the micrococcal nuclease released receptor 
receptor to a DNA-cellulose column. Micrococcal nuclease to highly polymerized DNA. Micrococcal nuclease hydro- 

hydrolysate, prepared as described under Experimental, was lysates were prepared as described under Experimental. The 
chromatographed on a 1 ml DNA-cellulose column. The hydrolysates were incubated for 30min at 4°C in the 
amount of the receptor bound to the column and eluted by presence (-_O-) and in the absence (-a-) of highly 
I M KCI represented 41% of total receptors applied to the polymerized DNA, and then centrifuged on a sucrose 

column. gradient at 185,OOOg for 20 h. 
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DESCUSSION 

The digestion of the MCF-7 cell nuclei with micro- 
coccal nuclease at 0°C allowed us to extract the 
nuclear estradiol receptor under mild conditions. 

More than 90% of the receptor could be solubihzed 
by this procedure and directly characterized in a 
low-salt medium. The amount of the receptor re- 

leased was parallel to the extent of chromatin DNA 
solubilized which may indicate that the estrogen 

receptor is homogenously distributed throughout the 

~hromatin domain and is not restricted to chromatin 
conformations which may be preferentially digested 

by this enzyme [17, 181. 
Mild micrococcal nuclease digestion excised the 

receptor from the bulk of chromatin as an abundant 

6-7s form and as a less abundant - 12s species 
which sedimented slightly more rapidly than the bulk 

of the mononucleosome generated (- 1 IS). The 
- 12s species may represent the mononucleosome in 
association with the receptor, thus sedimenting faster 

than the bulk of mononucleosomes or the mono- 
nucleosomes in association with a part of the linker 
DNA, to which the receptor is associated. As this 

receptor form was rapidly digested by further nucle- 
ase treatment, although the mononucleosome frac- 

tion increased, the second assumption seemed to be 
more acceptable. Since more of the slower sedimen- 

ting receptor was released by further nuclease di- 
gestion, we would speculate that this form of receptor 

is bound to the linker region between the nucleo- 
somal particles. Extensive digestion of the 6-7s re- 
ceptor released a 5.6s form which may indicate that 
the 667s species contained DNA components. Con- 
tinuing the digestion of the 5.65 receptor with DNase 
I did not affect its sedimentation behaviour indicating 

that this form may not contain DNA residues. Simi- 
larly, micrococcal nuclease digestion released the 
estradiol receptor from rat uteri [ 191, hen oviduct [20], 
MCF-7 cells [21] as well as the thyroid receptor from 

GH, cells ]15] as two receptor forms, one associated 
with the nucleosomal particle and another slower 

sedimenting form. 
fn contrast to our results for the estradiol receptor, 

additional digestion of the slower sedimenting thyr- 
oid receptor (6.5s) with DNase I resulted in a recep- 
tor sedimenting at 3.8S, indicating that DNA may be 
a component of the 6.5s form. Another confirmation 
that the 5.6s estradiol receptor does not contain 
DNA components, was deduced from its ability to 
bind DNA, while the thyroid receptor binds DNA 
only in its 3.8s form. The sedimentation coefficient 
and molecular weight found by us for high salt 
dissociated receptor was similar to the results pub- 
lished for the high salt extracted nuclear MCF-7 cel1 
estradiol receptor by Eckert et af.]22]. However, 
recently these authors published that extraction of 
the nuclear estradiol MCF-7 cell receptor in 
Tris-EDTA buffer instead of phosphate buffer used 
previously, resulted in a heavier receptor form sedi- 

menting at 5.4s [23]. We could not confirm these 
results, although we used Tris-EDTA buffer in a 
5-fold concentration as indicated by the authors [23]. 

The estimated molecular weight of the 5.6s 
receptor (Mr = 160,000) is approximately twice the 
molecular weight of the 4.2s form (Mr = 77,000). 
This suggests that the 5.6s form could be: (1) a 
dimeric form of the 4.2s receptor, (2) an association 
of the monomer receptor with other protein(s) which 
may bind the receptor to DNA (acceptor). The ability 
of the 5.6s receptor to bind DNA at 0°C led us to 
speculate about the second hypothesis. Additional 
studies are needed to identify the structure of this 
receptor form and its functional organization on the 
chromatin as a modulator of gene activation. 
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