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SUMMARY

Rat ventral prostate chromatin, prepared by a gentle
procedure in which marked shearing forces were avoided,
was separated by sucrose gradient centrifugation into a
quantitatively minor less dense (L) fraction, and 2 heavier
components, (Il;} and (H,). The (L) fraction, comprising
5-15 percent o% the tot&l chromatin DNA, had a unique o
me%ting profgle, with a Tm of 590, compared to 82.57,
85° and 80.5° for total, (RP¥ and (4.,) chromatin. (L)
chromatin has a number of other propérties expascted of
"euchromatin®. This approach to the preparation of chromatin
has been used successfully with other tissues such as
liver.

HTRODUCTION

There is a great deal of evidence that in differen-
tiated eukaryotic cells, only a small portion of the genome
is actively transcribed (1,2). In addition, the regions
used are species and tissue-specific (3,4). This fraction,
termed "euchromatin, is distinguished from transcriptionally
less active "heterochromatin” by a number of physical and

chemical differences. Tor example, euchromatin has a higher
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ratio of protein to MIA, lower Tm, greater template activity,
is enriched in "unigue” DNA semuences, and has a more open
and extended configquration.

Lfforts to separate eu and heterochromatin by exploiting
these features usually include the use of intense shearing
forces provided, hy homogenization (5), sonication (&) or
sudden release of hydros*tatic pressure (7). When vicorously
sheared preparations are analyzerd hy sucrose gradia=nt
centrifugation, the distrihution of fragm~anted chromatin is
very heterogeneous (5). With Bio-Gel A-57"r oxclusion
chromatoaraphy, only sheared preparations annear cuanti-
tatively in the eluate (2), and the initicl ‘euchromatin”®
fraction can include more than 19 percent of the total

chromatin ° (7).

260
1ith these points in nind ve asked the following

simple question: 1if shearing forces used to preparce chromatin

were strictly limited, could a muantitatively minor fraction

of chromatin with the pronerties of "euchromatin e isolated

from total chromatin? e found that this was inleed so.

METHODS

Male Wistar or Long Fvans rats, 3-5 months old were
maintained on Purina chow and tap water ad libitum. Animals
were killed hy cervical dislocation and Triton ¥-1nN-washed
prostate nuclei isolated as descrihed (9). A method similar
to that of Shaw and Puanag (10, 11) was used to prepare
chromatin.

Nuclei, resuspended in 75 mM laCl-24m't 'NDTA solution,

pil 8.0, were centrifuged at 7700 xg for 15 minutes. fThis
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was repeated three timas. The lysed residue was washed
twice in 50 mM Tris solution, twice each in solutions of
10 mM Tris, 2 mM Tris, and finally in 2.4 m" Tris, all at
pH 8 (20). During these washes, care was taken to gently
detach pellets from the hottom of the centrifuge tubes,
their vigorous dispersion strictly avoided, and low speed
(7700xg, 8n0Nn RPM, 5S-34 rotor) centrifugation used to
pellet the chromatin. The final pellet was stirred gently
overnight in 0.4 m'l Tris huffer with a small (5 mm length)
stirring bhar rotating at ahout 49 RPM, set off to one side
of the vessel. fhis "minimally sheared” chromatin was
suspended in the buffer with 5 strokes in a glass-on-glass
homogenizer, and used immediately.

A N.25 to 2.8 ™ sucrose gradient was prepared by
lavering 11 layers (N.4 ml, SWY 50.1 rotor or 1.0 ml, SW 27

rotor) of the following sucrose solutions, containing 0.4 mM

Tris, pr 2.0, 4% 2.8, 2.5, 2.2, 2.1, 1.75, 1.5n, 1.25, 1.0,
2.75, 7.50, and n.251. The gradient was usually left in a
refrigerator overnight before use. Chromatin was centrifuged
for the times indicated, generally about 30 minutes at 64,000
xg. Tubes were punctured from the bottom, 20 or 30 drop
samples collected and analyzed according to the protocol of
the experiment.

Bio-Gel A-5Mm columns of 0.9 x 12 cm were eluted with
0.4 m'1 Tris, and 1.3 ml fractions collected with an LKBE ultrorac
7900 fraction collector.

Chemicals were reagent-grade from several commercial
sources, and hiochemicals were ohtained from Sigma’ and

Bio-Rad.
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Preparations of minimally sheared chromatin exhibited

the characteristic chromatin ahsorption profile (Fig. 1l.).

260
A260 0l2

Q08
0.04

003

0 20 280 320 e N

WAVELENGTH (nm) 10 ({om

Fig. 1. Absorption spectrum of "minimally sheared” chromatin

Fig. 2. Sucrose gradient centrifugation of minimally sheared
chromatin. Chromatin equal to 0.6267A, n was examined, with
a recovery of %6 percent. (H,) contained 46, (#,) 18, and
(L) 24 percent of the total A’ﬁﬂ -

The low ahsorhance at 320 nm (320/260 = 0,.N47) is typical of
highly purified chromatin that is neither contaminated with
cytoplasmic nroteins nor agaregated (12). When analyzed on
0.25 - 2.8 M sucrose density gradients, chromatin separated
into 2 higher density fractions (Hl) and (H?), which included

75~85 percent of the total A and a auantitatively

260,
minor, lower densitvy (&) component, accounting for the remain-
ing absorbance (Fig. 2). €Similar results were oktained

with rat liver "minimally sheared" chromatin. 1If prostate
chrormatin was first sul*jected to 5 minutes of shearing in a

Virtis homogenizer at "high™ speed, (II) chromatin sedimented

with the (L) fraction (not shown).
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Fig. 3. 'lelting profiln of nrostate chromatin fractions.

(37) n.35 A, units of sheared chromatin and N.22 units of
dnorotn1n1°°d chromatin, suspended in 0.1 €8T wore examinod.
Nrdinate is ahsorhance at temperature t divided hw A at t=25
(313} “m of total, (II,), (¥,) and (L) minimally-shearnd
chromatiRl* About 1.5 3qrﬁ units was centrifuged, fractions
collected, and the "m (fidpoint of the hyperchromicity curves)
from the neal fractions nmeasured T represents total chromatin.

The Tmaﬂ of isolated (i) chromatin was comnared with

total (7), Hl) and (1,) fractions (Fig. 3). Unfractionated

"minimally-shearcd” chromatin had a ™m of 92.5%, and that of

o] o] ,.)nO

R - o
(Ul), (), (L) and prostate DA was 25 7, 81,57, and 627,

The reducnd ™m of (L) chromatin prohahly reflects a more open

and extended configuration.

Pyperchromicity of total, (Hl), (”2) and (L) chromatin

and prostate DA was 71 (Fiq. 3R), 24, 2¢, 41 and 33 percent
(Fig. 3A) resmectively. ielting curves of total and (Hl)
chromatin and nrostate D'IA exhibited little hyperchromicity
until €n-70° was reached, and sharp Tm profiles therecafter.
Absorbance of (Hg) chromatin was bhiphasic, with gradually
increasing absorbance until 7%, followed by a rapid

rise. Absorhance of (L) chromatin increased continually from
ambient temperature to 99

Yhen unfractionated chromatin was analyzed hy Bio-Gel AS5S0m
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Fig. 4. BRiogel A-59m chromatogravhy of a renresentative
chromatin preparation. Total recovery was 24 percent and
22 percent appeared in the first 15 fractions.

chromatography, 24 percent of the applied Apﬁn was recovered
in the eluate (Fig. 4). (I.}) fractions, isolated from a
sucrose gradient and chromatographed, appeared quantitatively
in the eluate (not shown). Ly this criteria, the 2 fractions
are similar; further studies are in progress to try and

establish their identity.

The (L) component has proven to exhihit some other
interesting properties (manuscript submitted): (1). Since it
migrated near the top of the sucrose density gradient, it
must have a low density and/or extended configuration. This
is confirmed by its awpearance in the eluate from the Bio-Gel
A-50 column (7). (2). (I.) chromatin has a protein to DNA
ratio of 7 to 1, compared with N.6 and 0.8 for (Hl) and (HZ)
fractions and 1.7 for total chromatin. (3). The absorbance
maximum of (L) fraction is shifted to 270N nm, probably reflect-
ing in part the greater content of protein. (4). The amount

of DA included in (L) chromatin was from 5 to 10 percent of
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the total chromatin DIJA. (5). “ost trichlorocacetic acid-
precipitable counts originating from in vivo 14C—uridine or
orotic acid sedimented with the (L) fraction. (f). TCA-precip-
itable radiocactivity derived from chromatin first incubated
for R¥A synthesis with FE. coli RIA polymerase and then
analvzed on sucrose gradients was largely associated with
(L) chromatin. (7). The template activity (com/ug DA, using
. coli RYA polymerase) of (L) chromatin was 5-10 times that
of (H) material. (8). Radioactivity derived from in vivo
administration of 3H—testosterone, and almost certainly
representing DET (Sa-androstan-17B-ol-3 one; 13,14) was
associated egually with hoth peaks, but the specific radioac-
tivity of the (L) fraction was 197 times (per unit DIA) that
of () chromatin. (0). Greater residual endogenous RNA
polymerase activity was found in pooled (I.) chromatin.

ny thes2 criteria, () chromatin renrnsents a form of
"euchromatin”. Since intense shearine was avoided during
its npreparation, gross contamination with less temnlate-
active heterochromatin should have haen minimized. (hether
(L) chromatin is functional in situ remains to be provan,
although its association with in vivo lahellad RNA ohserved
hoth in sucrose oradients and Bio-Gel A-%"m chromatography
stronalv suggests that it was (work in nrogress).

The chromatin fraction excluded from Rio-5el A-5'm,
and the (I,) fraction mav he identical. Sucrose density
gradient centrifugation {(and possibly Bio-fel A-~50m chrom-
atogranhy) can he usod to separate a tamplate-active rat
prostate fraction (T,) of high purity from less active (lI or
hetero) chromatin, provided "minimally sheared” chromatin
is prepared without vigorous disruntion of its structure, and
the attendant random scission of DAL
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