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INTRODUCTION

In the present study an attempt was made to investigate the 

composition of loosely bound chromatin proteins soluble in 0.35 

M NaCl from young and adult birds after inhibition of RNA synthe

sis by galactosamine.

T A B L E  I.

The changes of spot densities of nonhistone proteins iron liver 

of young and adult hens after inhibition of RNA synthesis by 

galactosamine.

Molecular weights 
of proteins 
in thousands of 
daltons

Protein spots densities
during after galactos*.
development amine treatment

220 decrease
1d5 decrease decrease
115 decrease A
98 decrease
6 1 decrease A
d6 increase
3'* increase
28 increase
2 6 .5 decrease
19.5 increase A
I f increase
H increase

A - galactosamine-specific spots which were detected in 

nonhistone patterns of adult birds only.

H - histones
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MATERIAL AND METHODS
1-day old chicks and 1-year old Rhode Island Red hens were 

used. The chicks and hens were divided Into 2 groups. One group 
received intraperitoneally 500 mg D-galactosamlne in 0.15 M NaCl/ 
kg of body weight and another group was injected with 0.15 M NaCl 
only and served as a control. After 3 hours the chicks and hens 
were killed by decapitation. Minced livers were homogenized in 
0.025 M oitric acid and centrifuged.

The crude nuolear pellet was rosuspended in 2,3 M sucrose con
taining 3.3 mM CaClg and centrifuged for 60 min at 27000 g./l/.

Nuclei were extracted sequentially with 0.075 m NaCl - 0.025 M 
EDTA /pH 7.6/, 0.01 M Tris-HCl /pH 7.6/ and 0.35 M NaCl in 0.01 M 
Tris-HCl buffer /pH 7.6/ by gentle homogenization with a Teflon 
glass homogenizer. The superatants from the 0.35 M NaCl - washes 
were retained and proteins were precipitated with 10$ trichloro
acetic acid.

Two-dimensial polyacrylamide gels were prepared and run by 
a modification of method of Orrick et al. /2/. The first-dimen
sional gel solution containing 8$ acrylamide was poured into a 
120 x 3 mm glas tubes and overlaid with water. After preelectro
phoresis, the protein samples dissolved in 8 M urea - 10$ 2-mer- 
captoethanol - 0,9 M acetic acid were loaded on gels and electro
phoresis was conducted at 120 V for about 5 hours. The gels were 
removed and adapted in 0.01 M sodium phosphate buffer /pH 7.4/ 
containing 2$ SDS, 5$ 2-mercaptoethanol and 10$ glycerol.

The second-dimension slab SDS gel electrophoresis was carried 
out in a glass cell /I30x130x3 mm/ according to Laemmli /3/.
The cylindrical first-dimension gels were placed directly on top 
of the polymerized slab gels. The slab gels were run at 15 mA/slab 
until the bromophenol blue reached the and of the gel. The slab
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Fig. 1 A. Two-dimensional gel electrophoresis of nonhistone
proteins extracted with 0.315 M NaCl from liver nuclei 
of normal 1-day old chicks.

Fig. 1 B. Two-dimensional gel electrophoresis of nonhistone
proteins extracted with 0.35 M NaCl from liver nuclei 
of 1-day old ohicks receiving D-galactosamine.

Fig. 1 C. Two-dimensional gel electrophoresis of nonhistone
proteins extracted with 0.35 M NaCl from liver nuolei 
of normal 1-year old hens.

Fig. 1 B. Two-dimensional gel electrophoresis of nonhistone
proteins extracted with 0.35 M NaCl from liver nuolei 
of 1-year old hens receiving D-galaotosamine.

4-- - age - speoific spots
---1 - galactosamine - speoifio spots
<-- 1 - age - and galactosamine specifio spot

H - histones

95



gels were removed and stained overnight in 0.05$ Coomassie Brilli
ant Blue R-250 in 25$ isopropyl alcohol and 10$ acetic acid and 
destained in several changes of 10$ acetic acid.

The molecular weight of proteins were determined according 
to Weber and Osborn /k/ using lysozyme /lU 300 T ) /,  soyoean try
psin inhibitor /21 500 D/, chymotrypsinogen A /25 000 D/, ovo- 
albumin /kj 000 U/, bovine serum albumin /6 8  000 D/ and ^-gala- 
ctosidase /130 000 D/ as standards.

RESULTS AND DISCUSSION
Figs. 1 A-D show two-dimensional gel patterns of 0.35 M NaCl- 

soluble chromatin proteins from normal liver of young /Fig. 1A/ 
and adult /Fig. 1C/ birds and from liver young /Fig. 1B/ and 
adult /Fig. Ill/ birds treated with D-galactosamine. To identity 
the specific spots in the slab gel, such numbering system was 
used which directly show their molecular weights in thousands 
of daltons. As seen from Figs. 1 A-D, the nonhistone proteins 
were reproducibly resolved into a complex heterogeneous array of 
some 55 to 60 distinot spots in the molecular weight range from 
about 14 000 D to above 220 OOO D. The cluster of three fast mi
grating spots labeled in Fig. 1 by letter H represented a minor 
fraction of histones which were always extracted from chromatin 
by 0.35 M NaCl solutions /5, 6/. The aumonts of these histones 
were essentially the same in patterns of normal young and adult 
birds /Fig. 1A and 1C or Fig. 1B and D/ and significantly incre
ased in patterns of young and adult hens treated with D-galacto
samine /Figs. 1A and B or Figs. 1C and D/.

These observation suggested, that D-galactosamine caused a 
structural or fuctional changes in chromatin which resulted in 
inoreasing extractability of some histone fractions.

96



The patterns of majority of nonhistone spots on two-dimensional 

slabs were practically stable in all experimental groups of ani

mals /young and adult birds, untreated and D-galactosamine trea

ted birds/. However, the densities of some protein spots differed 

one from another between above mentioned experimental groups of 

birds. Among altered nonhistone proteins extracted by 0.35 M NaCl 

solution were those which were changed only during development 

/spots with molecular weight of 14 00 D, 26 500 D, 28 000 D,

3^ 000 D and h6 000 D/ and those which were altered only in ani

mals receiving D-galactosamine /spots with molecular weights of 

19 500 O, 6 1 000 D, 98 000 «. 115 000 D and 220 000 D/.

The spots altering simultaneously with liver growth and after 

inhibitor action were very rare /for example spot with molecular 

weight of 1^5 000 D/. The above mentioned results were briefly 

summarized in Table I.

In general, our results demonstrated that age-specific changes 

in gel patterns of liver nonhistone chromatin proteins soluble in 

0.35 m NaCl were rather incompatible with changes of gel patterns 

of these nonhistone proteins from liver of animals receiving 

i i-galactosamine.

Thus, the bulk of age-specific nonhistone proteins were unaffec

ted by inhibition of R;\A synthesis and it seems that their appea

rance was independent on actual R\r.\ synthesis in liver.

SUMMARY

The proteins loosely bound with chromatin were extracted 
from chromatin with 0.35 M NaCl buffered in 0.01 M Tris-HCl. 
pH 7.6 and separated by two-dimensional gel electrophoresis.
It has been found that the chromatin proteins from normal 
liver of young /1-day old/ and adult /1-year old/ birds as well 
treated with D-galactosamine - an inhibitor of liver transcri
ption - passesed similar electrophoresis' patterns. However, some 
differences in the relative amounts of the various proteins were 
detected between hatched chicks and adult hens as well as between 
normal and galactosamine-treated birds.

In general, our results showed that there is no significant 
connection between changes in composition of loosely bound chro
matin proteins dating posthatching development and differences 
which appeared among nuclear proteins after inhibition of RNA 
synthesis.



R E S U M E N

Se e x tra c ta ro n  a  p a r t i r  de l a  crom atina la s  p ro te in a s  e s tre c h a -  

mente lig a d a s  a l a  misma con 0 ,35  M NaCI taraponado en 0 ,0 1  M T r is -H C l,  

a un pH 7 ,6 ,  y  se separaron por e le c tro fo re s is  en g e l dob le-d im ensiona- 

l e s .  Se encontro que estas p ro te in as  de l a  crom atina , en e l  higado n o r

mal de p o lio s  (1  d la  de edad) y de aves a d u lta s  (1  aKo de ed a d ), as 1 como 

la s  tra ta d a s  con B-galactosam ina (un in h ib id o r  de l a  tra n s c r ip c io n  hepd- 

t i c a ) , pos£en patrones e le c tro fo r^ t ic o s  analogos. No o b s tan te , se han 

detectado algunas d ife re n c ia s  en la s  cantidades r e la t iv a s  de la s  d iv e r -  

sas p ro te in a s  en tre  lo s  p o lio s  re c ie n  nacidos y  la s  g a ll in a s  a d u lta s ,  

a s i como en tre  la s  aves normales y  la s  tra ta d a s  con galactosarainas. Sn 

g e n e ra l, nuestro  resu ltad o  demostrS que no e x is te  una conexidn s i g n i f i -  

c a tiv a  en tre  lo s  carapos en l a  composici(5n de l a  p ro te in a  fuertem ente  

lig a d a s  a l a  crom atina durante e l  d e s a rro llo  a  p a r t i r  d e l nacim iento  

y la s  d ife re n c ia s  que aparecen en tre  la s  p ro te in a s  n uc leares  despues 

de l a  ir ih ib ic io n  de la  s ln te s is  del HNA.
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Abbreviations:
EDTA - ethylenedi aminetetraacetic acid sodium salt 

SDS - sodium dodecylsifate

98


	B17-THE COMPOSITION OF LIVER NONHISTONE SCHROMATIN PROTEINS FROM YOUG AND ADULT CHICKENS AFTER INHIBITION OF RNA SYNTHESIS
	J. PALYGA
	A. KOLATAJA




