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CHROMATIN FRACTIONATION ON HYDROXYLAPATITE
BY CENTRIFUGAL CHROMATOGRAPHY METHOD

Chromatin fractionation on hydroxylapatite (HAP) by centrifugal
chromatography was presented. Eleven fractions different in respect
to thermal stability, protein contents, DNA and nitrogen base composi-
tion were obtained. The centrifugal chromatography of chromatin on
hydroxylapatite elaborated by our technique has all the advantages of
thermal column chromatography but it is far less complicated and time-

-consuming.

INTRODUCTION

structural and functional differentiation of chromatin implies
search for the methods enabling separation of fractions with
different composition and function. Some physicochemical pro-
perties characteristic for these fractions can be used in the re-
search. Transcriptionally active chromatin is a subject to easier
mechanical and enzymatic fragmentation. The separation of chro-
matin fractions following their fragmentation was applied by many
researches. Thermal chromatography of chromatin on hydroxylapati-
te was elaborated by Mc Conaughy and McCarthy
[11] and affinity chromatography on Sepharose 6B by Ferr a-
ro etal. [6]. McConaughy and McCarthy
[11] fractionated chromatin from avian erythrocytes by adsorp-
tion on hydroxylapatite and then elution in temperature gradient.
The use of thermal precipitation of chromatin on hydroxylapatite
column by Markov et al. [10] led to three fractions dif-
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ferent in the respect of structural and functional proper-
ties.

In this report we have tried to fractionate adsorbed chro-
matin on hydroxylapatite by centrifugal technique in temperature
gradient.

MATERIAL AND METHODS

Pig peripheral blood and thymus taken immediately after
slaughter. Pig peripheral blood leukocytes were isolated by
sedimentation method according to Walter [193: cell
nuclei from leukocytes and thymus were isolated by Avd. A=
frey and Mirsky's method {1]. Chromatin from
cell nuclei was prepared by Spelsberg and Hn i-
179 s ads method [18]. Purity of chromatin preparations
was examined spectrophotometrically. Chromatin spectrum was de-
termined in 5 M urea, in the wave range 200-350 nm. Indicators
elaborated by Spelsberg and Hnilica [18] were
used to determine purity i.e. A260/A290 in the range 3.12-
-3.91, A260/A230 in the range 0.91-1.14, A320/A260 below 0.1,
A280/A260 in the range 0.6-0.7 and A260/A280 in the range 1.54-
-1.74.

Chromatin samples in 0.0012 M sodium phosphate buffer, pH 6.8
were sonicated in E.K. Klingenf sonicator (FRG). Sonication time
used was 45 and 60 seconds with frequency 88 Khz.

Temperature melting curves were determined for chromatin solu-
tions in 0.012 M sodium phosphate buffer pH 6.8 at DNA concen-
tration 20-30 pg/ml. Absorption measurments (260 nm) were per-
formed for each temperature change of 0.5% during 0.5 min on
Unicam SP 1700 spectrophotometer with automatic installation for
temperature SP 876. Temperature melting curves were determined
according to Fekete etal. [5].

Chromatin proteins were electrophoretically analyzed in 11.2%
polyacrylamide gel containing SDS according to L aemm 1l i [71
Gel was stained Coomassie brillant blue according to F a i-
branks et al. [4].
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Chromatin fractionation on hydroxylapatite (HAP) b& centri-
fugal chromatography method. Sonicated chromatin was subject to
fractionation. Chromatography was carried out in centrifugal
tubes of 50 ml volume in which 10 g of suspended layer in 0.12 M
sodium phosphate buffer, pH 6.8 were placed. Centrifugal tubes
were then put in ultratermostate. 0.12 M sodium phosphate buffer
pH 6.8 was the elution solution. Chromatin adsorption on the
layer was carried out in 55°C mixing hydroxylapatite layer with
chromatin disolved in 0.12 M sodium phosphate buffer, 1.5 mg
chromatin to 1 ml layer for 20 min. It was then centrifuged at
5500 cpm/min. The collected supernatant contained a non-adsorbed
fraction on layer at 55°c. The rest was treated with 10 ml elu-
tion buffer and extraction in the temperature range 60-100°c,
every 5°% was done. After the elution in 0.12 M phosphate buffer
pH 6.8 at 100°c the layer was extracted in the same temperature
with 0.5 M sodium phosphate buffer, pH 6.8 and next with 8 M urea,
0.25 M sodium phosphate buffer, pH 6.8 0.01 M EDTA. A given
fraction was obtained by using centrifugation following extrac-
tion at a given temperature. The fractions obtained were de-
signated as 55°%, 60°c, 65°C. DNA content was determined by
Burton’s method [3] and protein by Lowry et al. method [8].

DNA was hydrolysed with 57% HC1lO0, for 1h at 100°C. Bases were
separated by thin-layer chromato-
graphy on cellulose MN 300 G.
Isopropanol: Hcl:Hzo was used as a
solvent. Bases were identified
directly in wultraviolet 1light
using a suitable filter (254 nm) .
Next they were eluted with 0.1 N
HCl and defined spectrophotometri-

cally.

RESULTS AND DISCUSSION e R e
In this report the chromatin
isolated from two tissues of a pig Fig. 1. The densitometric tracing
of leukocyte histones distributed
thymus and leukocytes of periphe- in 11.2% polyacrylamide gel(10 p8
ral blood,was fractionated by cen- protein were applied on gel ac-

cording to Laemmli[7] and
trifugal chromatography method on Coomassie brillan:nblzsmed
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Fig. 2. Derivative melting profiles of sonicated (45 seconds), a) and native,
b) pig leukocyte chromatin
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hydroxylapatite gradient of temperature. Centrifugal technique on
DEAE cellulose was used to determine the damage caused by
gamma radiation in DNA (0 1 i fis ki [14]) and the changes
in DNA by organophosphate compounds (Wo j ty s i a k, Wal-
ter [23]). The fractionated chromatin was characterized spec-
trophotometrically. Indicators for solution of chromatin contained
in borders settled from pure preparations worked out by S p e 1-
sberg and Hnilica [18]. Absorption coefficients
A260/A290 3,36 +0.19, A320/A260 0.059 +0.025, A280/A260 0.65
+0.019, A260/A230 0.1 +0.05, A260/A280 1.57 +0.07 and A260/A290
3.46 +0.26, A320/A260 0.043 +0.015, A280/A260 0.60 +0.05, A260/
/A290 1.18 +0.08, A260/A280 1.65 +0.07 were observed in the case
of pig leukocyte and thymus chromatin, respectively. Electropho-
retic analysis of proteins in 11.2% polyacrylamide gel showed
presence of all histones as ilustrated on Fig. 1.

Temperature melting curves of isolated native and sonicated
chromatin in 45 and 60 seconds were investigated. Melting profi-
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Fig. 3. Derivative melting profile pig thymus chromatin
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Fig. 4. Chromatography of pig leukocyte and thymus chromatin on HAP in tempera-

ture gradient. Chromatin sample in 0.12 M sodium phosphate buffer (pH 6.8)

subjected to sonication 45 seconds, -e-e-e-e-ee thymus chromatin, -4 —A—a leuko-

cyte chromatin were eluted with 0.12 M sodium phosphate buffer (pH 6.8), buf-

fer 0.5 M then with 0.5 M sodium phosphate buffer (pH 6.8) and later with
8 M urea, 0.25 M sodium phosphate buffer (pH 6.8), 0.01 M EDTA

Table 1
Chemical characteristic of chromatin fractions of pig leukocytes

Temperature (°C) DNA/Protein % pairs GC
55 1/1.40 -
60 1/1.24 -
65 1/1.29 =
70 1/0.52 -
75 1/0.52 42.5
80 1/0.54 44.5
85 1/0.07 49.0
90 1/0.04 50.0
95 - 51.0

100 - 7352
100B 1/0.05 =
].00u 1/0.94 83.5

Abrreviations: 100, - Eluted with 0.5 M sodium phosphate buf-
fer pH 6.8, 100u - Eluted with 8 M urea, 0.25 M sodium phosphate buffer
pH 6.8, 0.01 M EDTA.
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les of the chromatin have two phases, their derivatives (dH/dT)
are presented on Fig. 2 and 3. The melting profile of chro-
matin from pig leukocytes of peripheral blood has shown two tran-
sitions at 77.5°C and 82.5°C while the chromatin of pig thymus
at 76.8°c and 83.8°C. During sonication temperature melting (Tm)
shifted of 2-3°C for the chromatin preparations, what corresponds
with experiments described by Maciewdicz and L i [9]
Eleven fractions different in respect to thermal stability, pro-
tein contents, DNA and nitrogen base composition during centri-
fugal chromatography on hydroxylapatite in temperature gradient
55-100°C were obtained (Table 1 and Fig. 4). Chromatography on
HAP by centrifugal technique showed difference between chromatin
from pig blood peripheral leukocytes and thymus.

It’s well known, that fraction of chromatin eluted in range
of 70-80°C was designated as transcriptionally active [11, 16].
Chromatin fraction eluted in temperature range of 70-80°C con-
sists of about 11 and 17% of nuclear DNA in pig blood peripheral
leukocytes and thymus, respectively. The amounts of transcription-
ally active chromatin obtained in this report are similar to
those described by We i sbrod [22].

The centrifugal chromatography of chromatin on hydroxylapatite
elaborated by our technique has all the advantages of thermal
column chromatography but it 1is far less complicated and time-
-consuming. It enables the obtaining of . fractions in small vo-
lume of elution liquid. Literature data mainly report frac-
tionating of chromatin based on enzymatic digestion [2, 12,
13, 15, 17, 20, 21]. In spite of this fact the method of chro-
matin fractionation seems to be very useful for estimation of
changes in chromatin after treatment with different type of che-
mical mutagens and ionizing radiation.

In the case of modification there are changes in interaction
DNA-protein which could be seen during fractionation based on
thermal denaturation of DNA. This method gives preliminary esti-
mation of state of chromatin and enables omitting very expensive
fractionation based on enzymatic digestion.
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FRAKCJONOWANIE CHROMATYNY METODA CHROMATOGRAFII WIROWKOWEJ NA HYDROKSYAPATYCIE

Chromatyne izolowang z grasicy i leukocytéw krwi obwodowej &wini roz-
frakcjonowano metodg chromatografii wiréwkowej na HAP. W wyniku frakcjonowania
otrzymano 11 frakcji réznigcych sie termiczng stabilnoscia, zawartoscig bial-
ka, DNA oraz sktadem zasad azotowych. Wykazano réZnice miedzytkankowg profili
chromatograficznych preparatéw chromatyny izolowanych z badanych tkanek. Przed-
stawiona przez nas w niniejszej pracy metoda chromatografii wiréwkowej na hy-
droksyapatycie zachowuje wszelkie zalety termicznej chromatografii kolumnowej,
a jest znacznie prostsza i skraca czas rozdzialu. Pozwala na uzyskanie frakcji
o duzym stezeniu w niewielkiej ilosci piynu elucyjnego.



