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Acidic chromosomal proteins are thought to
be involved in the control of gene expression.
These proteins possess a tissue-specific pattern
of phosphorylation which varies with changes
in gene expression. We wished to determine
whether changes in gene expression are accom-
panied by alterations in the electrophoretic
pattern of phenol-soluble nuclear proteins, as
occurs in nonmammalian tissues (1,2). To do
so, we investigated the effects of testosterone
administration on rat ventral prostate and
liver. Gene activity in the prostate is specifi-
cally controlled by androgenic hormones (3).

Materials and Methods. 32P-orthophosphate
was obtained from New England Nuclear,
testosterone propionate-in-oil from Schering,
sucrose (special enzyme grade) from Mann,
N,N'-methylene bisacrylamide and acryla-
mide from Eastman Kodak, sodium dodecyl
sulfate and tetramethylethylenediamine from
Matheson, Coleman, and Bell, and ammonium
persulfate from Baker. All other reagents were
of analytical grade.

The rats were all male, Sprague-Dawley,
weighing 250-350 g, maintained at 78°, and
fed Purina chow. No artificial light was used
except between 8 A.M. and 5 p.M. In one ex-
periment 16 rats were castrated 5 days prior
to the assays. Each of eight of these were in-
jected ip with testosterone propionate-in-oil
(2 mg/100 g body wt) 36, 12, and 2 hr before
sacrifice; each of the other eight received the
same volume of sesame oil at the same time
intervals. All rats received iv 32P-orthophos-
phate, 0.8 mCi/100 g body wt, 1 hr before
sacrifice. After cervical section, prostate and
liver were removed rapidly and assayed. The
experiment was repeated using 24 castrated
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rats; 12 were treated with testosterone and 12
were untreated.

Prostatic cell nuclei were isolated according
to Coffey et al. (4), and liver cell nuclei by
the method of McGregor and Mabhler (5).
These procedures are based on the isolation
of nuclei with sucrose solutions of different
densities (6). Phenol-soluble acidic proteins
from the isolated nuclei were prepared, and
polyacrylamide gel electrophoresis was per-
formed in the presence of sodium dodecyl sul-
fate, according to Teng et al. (7). Each 0.2 m]
sample had 100 pg protein, 0.1 M sodium
phosphate buffer, 0.2 mg sodium dodecyl sul-
fate, 20 mg sucrose, and 10 ug Bromphenol
blue, at pH 7.4. Electrophoresis conditions:
16 hr at 4 mA/column (10 cm X 0.6 c¢cm).
The gels were stained with Amido black 10
B; 1 mm transverse slices of the gels were
counted. Histones were obtained as described
by Ahmed and Ishida (8). Alkalilabile 3%P
radioactivity was measured according to Meis-
ler and Langan (9), and protein by the
Lowry method (10).

Results. Phenol-soluble acidic proteins from
liver and ventral prostate had different elec-
trophoretic profiles (Fig. 1). Electrophoret-
ically homologous bands obtained from the
two tissues differed quantitatively and rela-
tively more low molecular weight components
were observed in the prostatic nuclei. Prostatic
phenol-soluble nuclear proteins from normal,
castrated, and testosterone-treated castrated
rats had identical electrophoretic patterns
(Figs. 1 and 2).

To investigate the phosphorylation of nu-
clear proteins, rats were given 32P-orthophos-
phate. Testosterone increased the labeling of
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F1c. 1. Comparisons of the electrophoretic patterns of phenol-soluble nuclear proteins with
amounts of *P incorporated in them (results with liver on the bottom and with prostate on
the top). For each electrophoretic analysis radioactivity is plotted as a function of the distance
of migration and is aligned with the banding pattern shown immediately below.

both phenol-soluble acidic proteins and his-
tones from prostate but not those from liver
(Table I). When phenol-soluble acidic pro-
teins from both tissues were electrophoresed
simultaneously, differences between the tissues
in the patterns of labeling were demonstrated.

Discussion. This study confirms previous
findings that phenol-soluble nuclear acidic
proteins of different tissues exhibit character-
istic electrophoretic patterns. In prostate,
testosterone administration did not alter this
pattern. However, it is possible that this hor-
mone alters the turnover of single acidic pro-
teins, as has been found in liver after ad-

ministration of cortisol to adrenalectomized
rats (11,12).

Like others (7), we found that tissues have
different patterns of incorporation of 32P
into nuclear acidic proteins, and that tes-
tosterone increased this incorporation; these
in vivo observations confirm previous in vitro
studies (8). Possibly, testosterone increased
nuclear protein kinase activity or the specific
activity of the in vivo phosphate pool in the
prostate. Several hormones incubated with
organ cultures of mammary epithelial cells
have been shown to phosphorylate nuclear
proteins and the results suggested that these
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Fic. 2. Electrophoretic patterns of phenol-soluble nuclear proteins from ventral prostate of
castrated rats given either testosterone (T) or sesame oil (S). 80 ug protein was applied to
column T, and 70 ug to S. Conditions were the same as those employed in Fig. 1.

changes correlated with RNA synthesis (13).
Others have made suggestions concerning the
biological significance of changes in phos-
phorylation of nuclear proteins that accom-
pany hormone action (14-18), but further
investigations are needed for clarification.
Summary. Administration of testosterone
to orchiectomized rats enhanced incorporation

of 32P-orthophosphate into phenol-soluble nu-
lear acidic proteins of the ventral prostate,
but not in those of the liver. Testosterone
produced no change in the polyacrylamide
gel electrophoretic pattern of these prostatic
nuclear acidic proteins. Hepatic and prostatic
phenol-soluble nuclear acidic proteins had dif-
ferent electrophoretic patterns.

TABLE I. Effect of Testosterone on Incorporation of 3P into Phenol-Soluble Acidic Proteins and Histones
from Rat Ventral Prostate and Liver.
#P activity, cpm/mg protein
Phenol-soluble
acidic proteins Histones
Prostate Liver Prostate Liver
Castrated 3600* =+ 600 17,600 = 4100 1500 = 700 8700 =+ 1000
Castrated, treated with testosterone 6100 = 200 19,000 + 5400 3400 == 600 10,000 == 2600
Increase due to testosterone 69% 89% 129, 15%
p <0.01 N.S. p <0.01 N.S.

*Each of these figures is the average of six assays, performed in two experiments, and consisted of 8 and 12
rats, respectively. In each experiment all prostate tissue was put in one pool, and all liver tissue was put in
another. Assays on each pool were conducted in triplicate. The SD and p values (calculated by the ¢ test) are

shown.
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