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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, (I: ) and (FI,). The (L) fraction, comprisinq 
5-15 percent 0 h the total chromatin DiT?!, had a unique 
mehting profile, with a 'I'm of 59O, compared to 82.5', 
85 and 99.5 for total, (@?y'and (JJ ) chromatin. 

6 
(L) 

chromatin has a number of o her prop&ties expected of 
"euchromatin". This approach to the preparation of chromatin 
has been used successfully with other tissues such as 
liver. 

I;:TRODUCTIO;? 

There is a great deal of evidence that in differen- 

tiated nukaryotic cells, only a small portion of the qenome 

is actively transcrihcd (1,2). In addition, the regions 

used are species and tissue-specific (3,d). This fraction, 

termed "euchromatin", is distinguished from transcriptionally 

less active "hnterochromatin" by a numher of physical and 

chemical differences. For example, euchromatin has a higher 
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ratio of protein to D::A, lower T'm, greater template activity, 

is enriched in "unisue" D1IA scr-p2nces, and has a more open 

and extended configuration. 

Tfforts to separate eu and !1etcrochromatin hv exploiting 

these features usually include the use of intense shearing 

forces provic~cd.by %omogenization (5), sonication (6) or 

sudden release of hydrostatic pressure (7). When vigorously 

sheared nreparations are analyze1 hy sucrose gradient 

centrifugation, the distribution of fragm-nted chromatin is 

very heterogeneous (5). ::ith Bio-Ccl 2-59~ exclusion 

chromatography, only s'Jeared preparations annear quanti- 

tativcly in the eluate (a), and the initial euciromatin" 

fraction can inclukic more than In percent of the total 

chromatin y 3GF-l (7). 

IJith these points in .min? ~3 asked t'?e follo:V:incl 

simple question: if shearinq forces user? to prepare c:iromatin 

were strictly limited, could a qilantitativcly minor fraction 

of chromatin f~?ith the pronerties of "euc!lromatin !-c i.solated 

from total chromatin? 1'~ found that thi.s 1'~s in,?eed so. 

'lETI!ODS 

Xale V!istar or Long Fvans rats, 3-5 months old were 

maintained on Purina chol., and tap water ad lihitum. Animals --_I_ 

were killed !-;y cervical dislocation and Triton X-lQn-washed 

prostate nuclei isolated as Jescri%ed (9). A met!lod similar 

to that of Shaw and I!uang (10, 11) bras used to prepare 

chromatin. 

Iluclci, resuspended in 75 mV :,IaCl.-?lm'l WTA solution, 

pII 8. n, were centrifuged at 77nQ xg for 15 minutes. This 
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was repeated three tim-n. T!le lysed residue was washed 

twice in 5r) Ml Tris solution, twice each in solutions of 

10 m-1 Tris, ? m!r Tris, and finally in 3.4 m? Tris, all at 

p1r R (3O). During t'nese washes, cam bras taken to gently 

detach pellets from the ?)ottom of the centrifuge tuhes, 

their vigorous dispersion strictly avoided, and low speed 

(77Qk(q, F3nnr) SPM, SS-34 rotor) centrifugation used to 

pellet the c!lromatin. T!>e final pellet was stirred gently 

overniqht in Q.4 m’i Tris Suffer with a small (5 mm length) 

stirring bar rotating at ahout 4r) RFV, set off to one side 

of the vessel. This "minimally sheared!' chromatin was 

suspended in the buffer with 5 strokes in a glass-on-glass 

homogenizer, and used immediately. 

A 1.25 to 2.9 "1 sucrose gradient was prepared by 

layering 11 layers (0.4 ml, St? 50.1 rotor or 1-r) ml, SW 27 

rotor) of the following sucrose solutions, containing 9.4 mY 

Tris, !)!I o.n, 4O: 2.8, .?.!i, 2.2, 2.1, 1.75, 1.5n, 1.25, 1.0, 

9.7.5, 1.59, and n 25'1. . The gradient was usually left in a 

refrigerator overnig'lt before use. Clromatin was centrifuged 

for the times indicated, generally about 30 minutes at 64,000 

xcj- Tubes were punctured from the bottom, 2n or 30 drop 

samples collected and analyzed according to the protocol of 

the experiment. 

Rio-Gel A-Tjr)rn columns of 0.9 x 12 cm were elutcd with 

0.4 m?l Tris, and 1.3 ml fractions collected with an LICB ultrorac 

73CCl fraction collector. 

Chemicals were reagent-grade from several commercial 

sources, and tiiochemicals were ohtained from Sigma' and 

Bio-Rad. 
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Preparations of minimally sheared chromatin exhibited 

t!ie characteristic chromatin absorption profile (Fig. 1.). 

Fig. 1. 

Fig. 2. 

A260 

- 
WAVELENGTH (nm) 

Absorption spectrum of "minimally sheared" chromatin 

Sucrose qradiant cantrifugation of minimally sheared 
chromatin. Chromatin equal to Q.626.'A,6n was examined, with 
a recovery of 06 percent. (T! ) conta'iiied 46, 
(L) 24 percent of the total ]t,r,, 

(IT ) 13, and 2 
..> . 

Tile low ai;sor%nce at 33rl nm (37n/260 = O.n47) is typical of 

highly purified chromatin that is neither contaminated with 

cytoplasmic proteins nor aggregated (12). When analyzed on 

0.25 - 2.3 Y sucrose density gradients, chronatin separated 

into 2 ?lig?lce density fractions (Hl) and (TX?), which included 

75-55 percent of the total A,,,, and a nuantitatively . . . . , 

minor, lower density (L) component, accountinq for the remain- 

ing absorbance (Pig. 2). Fimilar results were oktained 

with rat liver "minimally slleared" chromatin. If prostate 

chrorstin was first subjected to 5 minutes of shearing in a 

Virtis homogenizer at "lligh" speed, (!I) chromatin sedimented 

with the (L) fraction (not shown). 
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TEMPERATURE PC) 
40 40 60 60 60 60 

T ‘C T ‘C 

Fiq. 3. 'leltinq 2rofilc of nrostatc cilronatin fracti.ons. 
(3A) Q.35 ?.7ro units of ,s%earecl c:xomatin an<' n.?:! units of 
dexotciniz6d chromatin, 
3r;iinate is 

su~pcnc',acl in q.1 .SSr: ~x?re examine2 . 
ahsorhance at tccperature t c'.ivider? !I:? C. at t=35 0 

(32) Y'm 
chronat??' 

of total, (111) , (!I,) an<? (I,) ninimall:l-s~carr?c- 
. 

. A?jOUt l-5 ?,rn units ~rls centrifuge,?, fractions 
collected, am7 t?c 9~ (fiidnoint of the 'lyperchromicity curves) 
from the peak fractions ncanurcc!. ',' represents total ci~romatin. 

The Tm 
apn. 

of isolated (L;) ckomatin was comnarecl with 

total (?I , (Jill anA (?',I fractions (rig. 3). Unfractionatnd /. 
"minimally-shearc~r?" c!:romatin !lad a -T7 of 1?.5O, and t!lat of 

(J' 1, (J' 1, 
0 

1 ? (I,) anti prostatc T?‘!F b!as 95 , 2?.5O, 5?O ant? ci?'. 

'I"he rnfiucnd 'Xi of (r,) ckomatin pr0bahl.y reflects a more open 

anti extendd confiquration. 

Pyperchromicity of total, (JIl) , (J:,) and (T,) c!xomatin .'. 

and prostate 3:JA was 7Q (JYi7. 3n), 24, ?C, 41 and 33 percent 

(Fig. 3.7) rcsncctively. :Ielting curves of total ant; (II 1 J 

chromatin and nrostnte D-L\ cxhihited little hyperchromicity 

until FC-7q" was reached, and s!xirp Yn profiles thereafter. 

.Ibsorbance of (I',) chronatin was hiphasj.c, with qradually L. 
incrcasinn ahsor3ance until 73O, followed by a rapid 

rise. Ahsorhancn of (L) chromatin increased continually from 

ambient temperature to Qq". 

J:'nen unfractionatad chromatin was analyzed ?-17y Bio-Ccl A59m 

70 



Vol. 58, No. 1, 1974 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 
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Fig. 4. Riogel ?,-5qrn chronatogranhy of a representative 
chromatin preparation. metal recovery was 24 percent and 
22 percent appeared i.n the first 15 fractions. 

chromatograptly, 34 percent of t?w applied APT-, was recovered 

in the eluate (Pig. A). (T,) fractions, isolated from a 

sucrose qradient and chronatographed, appeared quantitatively 

in t'7c cluate (not shown). Cy this criteria, the 2 fractions 

are similar; further studies are in progress to try and 

establish their identity. 

DISCUSSIOP! --____ 

'J'he (L) component has proven to exhi5it some other 

interesting properties (manuscript submitted): (1). Since it 

migrated near the top of the sucrose density gradient, it 

must !lavc a low density and/or extended configuration. This 

is confirmed by its appearance in the eluate from the Bio-Gel 

A-50 column ( 7). (2). (J,) chromatin has a protein to DNA 

ratio of 7 to 1, compared with 0.6 and 0.8 for (111) and (112) 

fractions and 1.7 for total chromatin. (3). The absorbance 

maximum of (L fraction is shifted to 27fl nm, probably reflect- 

ing in part the greater cdntent of protein. (4) * The amount 

of D:TA included in (t) chromatin was from 5 to 19 percent of 
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the total chromatin !XA. CT) . Yost trichloroacetic acid- 

precipitable counts originating from in vivo 14 C-uridina or -- - 

erotic acid sedimented with the (L) fraction. (6). TCA-precip- 

itable radioactivity derived from chromatin first incubated 

for ??>:A synthesis wit?] 0. coli D,:JA nolymcrase and then 

analyzed on sucrose qradinnts was larqely associated with 

(L) chromatin. (7). The template activity (cpm/pg DIJA, using 

P 7. coli R:JA polymcrase) of (L) chromatin was 5-lfl times that 

of (H) material. (8). Sadioactivity derived from in vivo - -.- 

administration of 3 E-testosterone, and almost certainly 

representing DFT (5a-androstan-17J3-01-3 one: 13,14) was 

associated equally wit!l hoth peaks, hut the specific radioac- 

tivity of the (L) fraction was lr) times (per unit DVA) that 

of (I!) chromatin. (q). Greater residual endogenous WJA 

polymerase activity was found in pooled (L) chromatin. 

liy th;lso criteria, (t) chromatin renrnsents a form of 

"cuc!~rom.atin". Since intnnnc s!learinn vas avoi~lcti during 

its preparation, gross contamination I,?ith less tem;>late- 

active heteroc'womatin should have %en !~i.ninizc,I. ;::wther 

(I,) chromatin is functional in situ remains to !w prov*?n, _I^ .--- 

althougll its association b~ith in vivo lalxllP:I ?:;;? 0",scrvcrl - --.- 

both in sucrose gradients and Bio-Ml I-rni-3 c'lromntography 

stron?lv sugqasts that it 7.:as (rwrI- in progress). 

7’1x2 c%romatin fraction cxclu.dcd from ni.n-??l ?-5flm, 

and the (T,) fraction nay be identical. Sucrose density 

gradient centrifugation (and possibly nio-Ccl r?-.50m chrom- 

atography) can be used to soparatc a tenplata-active rat 

prostate fraction (T,) of !ligh purity from leas active (IJ or 

hetero) chromatin, provided bminimally sheared" chromatin 

is prepared without vigorous disruntion of its st,ructurc, and 

the atten,!ant random scisaion of ?-:I. 
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