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Two proteins corresponding in some of their physicochemical  charac te r i s t i cs  and antigenic 
proper t ies  of se rum ~/G-globulin and its heavy chain or f ragment ,  but with low stability in 
solution, were isolated by electrodecantat ion f rom a rabbit  l iver homogenate in buffer con- 
taining 2.5 M urea at the i soelec t r ic  point 6.75. 

Comparison of the proper t ies  of e lect rophoret ic  fract ions of t issue proteins with the se rum proteins 
is interest ing not only as a par t  of the study of specific organ proteins and proteins common to all organs,  
but also in connection with the study of se rum proteins at the sites of their synthesis or breakdown. Tis -  
sue proteins with e lect rophoret ic  mobility corresponding to ~G-globulin of the blood serum have been in- 
vestigated,  although the value of the resul ts  obtained is reduced by the fact that the whole fraction of pro-  
tein heterogeneous as regards  some of its proper t ies  was studied. 

A method of obtaining tissue proteins with different i soelec t r ic  points (pl), and a rabbit  liver protein 
with pI 6.75, corresponding to the i soelec t r ic  point of one fraction of se rum 7G-globulin, was isolated and 
its physicochemical  and antigenic propert ies  studied. 

EXPERIMENTAL METHOD 

The liver of a healthy rabbit weighing 2.5-3 kg was washed in the cold to remove blood by perfusion 
through the blood vessels with physiological saline a temperature not exceeding 2~ followed by perfusion 
with cold phosphate buffer, pH 6.75 and ionic strength 0.2, containing 2.5 M urea (the principal buffer solu- 
tion). The liver tissue was thentrituratedinthe cold with quartz sand with gradual addition of 20-30 ml of 
the principal buffer solution until a homogeneous mass was obtained. The homogenate was centrifuged for 
1 h in a refrigerator centrifuge at i0,000 rpm and 0~ Using a multimembrane clectrodecanter of the 
author's own design [5], a protein fraction which was stationary or had minimum mobility at pH 6.75 was 
isolated from the resulting supernatant (70-90 ml). 

After preliminary cooling of the electrodecanter system, the supernatant was introduced as the bot- 
tom layer into the separating chamber up to half its volume, and the liquid was propelled with a peristal- 
tic pump having a throughput of 5 ml/h. A voltage of the order of 35 V, giving a current of 0.3 A, was ap- 
plied to the electrodes. Between 4 and 5 h later, a solution containing practically stationary protein at 
this pH began to flow out through the uppermost outlet pipe of the separating chamber. From the beginning 
of treatment of the liver to obta~_ning the purifiedprotein, itstemperature did not exceed 5~ 

The molecular weight of the protein was determined by gel-filtration on Sephadex G-200, with elution 
by phosphate buffer, pH 6.75 and ionic strength 0.i, containing 2.5 M urea. The column measured 150 • 1.2 
cm. Preparative separation of the two fractions which appeared was carried out on a column measuring 
70 • 4 cm. 
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E l e c t r o p h o r e s i s  in aga r  gel  on s l ides  was c a r r i e d  out in the buffer used to i so la te  the pro te in  by e l e c -  
t rode cantat ion.  

The opt ica l  r o t a t o r y  d i s p e r s i o n  (ORD) was studied on a p rec i s ion  s p e c t r o p o l a r i m e t e r  [6] in the wave-  
band 579-296 nm. 

The amino -ac id  composi t ion  of the p ro te in  was de te rmined  by chromatograph ic  sepa ra t ion  on paper  
[1]. The hydro lysa te  was t r e a t e d b y  ascending chromatography  4 times." twice in a b u t a n o l - a c e t i c  a c i d - w a t e r  
(4 : 1 : 5) mix ture  and twice in the same  mix tu re  but with a d i f ferent  r a t i o  of i ts  components  (4 : 1.5 : 2.5). 

The ant igenic  p r o p e r t i e s  of the i so la ted  pro te in  were  studied by the mic rod i f fus ionmethod  in agar  gel.  
The ge ! was made up in the p r inc ipa l  buffer solut ion.  P rec ip i t a t ing  s e r u m  agains t  r abb i t  s e rum ~/G'globu- 
l in was obtained by immuniz ing  guinea pigs with the l a t t e r  as antigen. 

E X P E R I M E N T A L  R E S U L T S  A N D  D I S C U S S I O N  

By e l ec t rodecan ta t ion  10-15 ml  of a solution containing 0.5-1.2% of a p ro te in  with pI 6.75 and f rom 
0.3 to 0.6% of ca rbohydra t e s  was obtained f rom the t i s sue  of one l ive r .  The opa lescent  ca rbohydra te  com- 
ponent was eluted in the f r ee  volume during gel f i l t ra t ion  on Sephadex G-200, and the p ro t e inwas  s epa ra t ed  
into two f rac t ions  with m o l e c u l a r  weight of 150,000 and 50,000 (from the ge l - f i l t r a t i on  resu l t s )  (Fig. 1). 

E l e c t r o p h o r e s i s  in agar  gel  in the p r inc ipa l  buffer ,  pH 6.75, co r respond ing  to min ima l  mobi l i ty  of 
the prote in ,  r evea led  two dis t inct  f r ac t ions ,  p r e s u m a b l y  because  of endosmos i s ,  in the zone of mobi l i ty  of 
s e r u m  ~/G-globulin. The f rac t ion  with lower  m o l e c u l a r  weight is  less  affected by endosmos i s  than the p ro -  
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Fig.  1. Elution curve of two rabb i t  
l i ve r  pro te ins  i so l a t ed  by e l e c t r o -  
decantat ion at pH 6.75. Sephadex G- 
200 column, 150 x 1.2 cm. 

Fig.  2. Resu l t s  of gel diffusion 
reac t ion  between a n t i s e r u m  (AS) 
agains t  r abb i t  s e r u m  TG-globu-  
lin and r abb i t  s e r u m  7G-globu-  
lin (1), total  pro te in  with i so -  
e l e c t r i c  point 6.75 (2), p ro te in  
left in solut ion a f te r  incubation 
of total  pro te in  at  38~ (3), and 
rabb i t  blood s e r u m  (4). 

tein with a mo lecu la r  weight of 150,000. This is  e a s i l y  explained 
by the d i f ference  in mo lecu l a r  weight in the p r e s e n c e  of a s m a l l  
d i f ference in the value of pI. An i n c r e a s e  in the v igo rousness  of 
the conditions used to i so la te  the pro te in  f rom the l i ve r  homoge-  
hate ,  toe., a d e c r e a s e  in the ra te  of passage  of the f rac t iona t ion  
mix ture  through the chamber  with an i n c r e a s e  in the s t reng th  of 
the cu r ren t ,  did not r e su l t  in only one component,  although an a l -  
mos t  pure  f rac t ion  with the co r re spond ing  i s o e l e c t r i c  point was ob- 
tained f rom s e r u m  7G-globul in  even when m i l d e r  condit ions were  
used for  the f rac t iona t ion  [4]. It was imposs ib le  to de t e rmine  the 
i s o e l e c t r i c  s pe c t r a  of the r e s u l t i n g  pro te in  f rac t ions  because  of 
the i r  ins tab i l i ty  in ampholytes .  

Af te r  p r e l i m i n a r y  sepa ra t ion  on a Sephadex G-200 column, 
the ORD of the two f rac t ions  was studied.  The f rac t ion  with mo lec -  
u la r  weight 150,000 had the c h a r a c t e r i s t i c  ORD constants  of s e r u m  
yG-globul in :  2t c = 203, a 0 = - 3 0 0 ,  and b 0 = 0. The pro te in  with mo-  

l ecu la r  weight  50,000 had the values  X c = 213, a 0 = - 3 4 6 ,  and b 0 = 

+ 23, mos t  probably  co r respond ing  to the heavy chain of the yG- 
globulin molecule  or  to a f r agment  of it. These r e s u l t s  a re  in 
good ag reemen t  with the hypothes is  [7] of the poss ib le  ex is tence  of 
ce l l u l a r  ant ibodies ,  which can be r e p r e s e n t e d  as whole molecu les  
of 7S-ant ibodies  and as heavy chains joined ins tead of l ight chains 
to ce r t a in  components  of the ce l l  m e m b r a n e s .  

The i so la ted  pro te in  has compara t ive ly  low s tab i l i ty .  Heat-  
ing in an incubator  at 38 ~ causes  clouding of the solut ion in 30-40 
rain and the fo rmat ion  of numerous  f loccules  a f t e r  5-7 h, which 
usual ly  do not fa l l  as a p r ec ip i t a t e .  A solution with an apparen t  
s t r u c t u r e ,  which was los t  on shaking, was thus formed.  Af te r  
b r i e f  centr i fugat ion a p r ec ip i t a t e  was formed,  containing up to two- 
th i rds  of the p rev ious ly  d isso lved  p r o t e i n .  The p rec ip i t a t e  did not 
d i sso lve  in high concent ra t ions  of u rea ,  on i n c r e a s i n g  the ionic 
s t rength  of the solvent ,  on addit ion of Ca, Mg, o r  other  ions,  and 
so on. T ryps in  caused hyd r o l y s i s  of the p ro te in  and solut ion of the 
p r e c i p i t a t e .  A p r e l i m i n a r y  study of the amino -ac id  composi t ion  of 
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the precipitated protein showed some increase in the hydrophobic and a decrease in the hydrophilic amino 
acids compared with serum 7G-globulin. This probably is responsible for the low resistance of the pro- 
tein in solution. 

A preliminary increase in the urea concentration to 4 M prevented the formation of a precipitate on 
heating. A similar effect was produced by raising the pH to 9.6. A decrease in the urea concentration in 
the principal buffer solution led to a sharp decrease in the yield of protein, and the fraction with molecular 
weight 50,000 disappeared and there was a substantial decrease in the fraction with molecular weight 
150,000. Investigation of the supernatant by gel-filtration and electrophoresis revealed that a protein be- 
longing to the fraction with molecular weight 50,000 and some of the fraction withmolecularweight 150,000 
was thrcwn down into the precipitate. 

The antigenic properties of the protein isolated from the liver homogenate corresponded to those of 
the serum 7G-globulin (Fig. 2). After heating, with a decrease in the protein concentration in the superna- 
rant, there was a decrease in the intensity of the microdiffusion reaction. This indicated precipitation of a 
protein corresponding in its antigenic structure to serum ~/G-globulin. 
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