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Summary - -  An o r g a n  s p e c i f i c  f a s t  m i g r a t i n g  p r o t e i n  i s o l a t e d  
f r o m  g o a t  b r a i n  b y  p r e p a r a t i v e  e l e c t r o p h o r e s i s  on  p o l y a c r y l -  
a m i d e  g e l  c o l u m n s  o f  t h e  f r a c t i o n  r e m a i n i n g  u n p r e c i p i t a t e d  b y  
75% s a t u r a t i o n  w i t h  ammonium s u l p h a t e  h a s  b e e n  f o u n d  t o  be  a 
r i b o n u c l e o p r o t e i n .  T h i s  c o n c l u s i o n  h a s  b e e n  d e r i v e d  f r o m  
a )  a b s o r p t i o n  c h a r a c t e r i s t i c s  o f  t h e  p r o t e i n ,  b )  s h i f t s  i n  
a b s o r p t i o n  maxima a f t e r  r i b o n u c l e a s e  t r e a t m e n t ,  c )  c h e m i c a l  
t e s t s  s h o w i n g  t h e  p r e s e n c e  o f  r i b o s e ,  p u r i n e s  and  p y r i m l d i n e s .  

I n  r e c e n t  y e a r s  a n u m b e r  o f  o r g a n  s p e c i f i c  p r o t e i n s  

h a v e  b e e n  i s o l a t e d  and  i d e n t i f i e d  i n  t h e  b r a i n  ( M o o r e ,  1965 ;  

Moore  a n d  P e r e z ,  1 9 6 8 ,  Ra jam and  B o g o c h ,  1966 ;  M a c P h e r s o n  a n d  

L i a k o p o u l o u ,  1 9 6 6 ;  W a r e c k a ,  1 9 7 0 ) .  Amongs t  t h e s e  t h e  e a r l i e s t  

d i s c o v e r e d  was a n  a c i d i c  f a s t  m i g r a t i n g  p r o t e i n  ( S . I O 0 )  i n  

b e e f  b r a i n .  T h i s  p r o t e i n  i s  m a i n l y  o f  g l i a l  o r i g i n  ( C i c e r o ,  

e t  a l ;  1970 ;  B e n d a ,  1968)o  A n t i s e r u m  a g a i n s t  t h i s  p r o t e i n  

f a i l s  t o  d e t e c t  i t s  p r e s e n c e  i n  o t h e r  o r g a n s  o f  t h e  b o d y .  

F u r t h e r m o r e ,  t h e r e  i s  an  i m m u n o l o g i c a l  c r o s s - r e a c t i o n  

b e t w e e n  t h e  p r o t e i n s  e x t r a c t e d  f r o m  t h e  b r a i n s  o f  a w ide  v a r i e t y  

o f  v e r t e b r a t e s ,  s u g g e s t i n g  t h e  c o n s e r v a t i o n  o f  a t  l e a s t  a p a r t  

o f  t h e  m o l e c u l a r  s t r u c t u r e  i n t a c t  t h r o u g h  v a r i o u s  s t a g e s  o f  

e v o l u t i o n .  So lO0 p r o t e i n  f r o m  b e e f  b r a i n  h a s  SiO,W o f  2 . 0 2  

( V i n c e n d o n  e t  a l . ,  1 9 6 7 ) ,  m o l e e u l a r  w e i g h t  o f  2 1 , 3 0 0  a n d  i s  

* S u p p o r t e d  b y  r e s e a r c h  g r a n t s  o f  I n d i a n  C o u n c i l  o f  M e d i c a l  
R e s e a r c h ,  New D e l h i  a n d  P L-~80  g r a n t  o f  t h e  O f f i c e  o f  N a v a l  
R e s e a r c h  ( O 0 0 1 ~ - 7 0 - C - 0 1 7 9 ) .  
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c o m p o s e d  o f  p r o b a b l y  t h r e e  s u b u n i t s  ( D a n n i e s  a n d  L e v i n e ,  1 9 6 9 ) .  

I t s  p h y s i o l o g i c a l  r o l e  i s  n o t  p r e c i s e l y  known e v e n t h o u g h  i t  

h a s  b e e n  i m p l i c a t e d  a s  a n  i m p o r t a n t  f u n c t i o n a l  p r o t e i n  i n  

s e v e r a l  s t u d i e s  ( P e r e z  and  Moore ,  1 9 6 8 ,  S i n g h  and  T a l w a r ,  1 9 6 9 ,  

C a l i s s a n o  e t  a l . ,  1969 ;  Hydgn  and  L a n g e ,  1 9 7 0 ;  T a l w a r ,  1 9 7 0 ;  

T a l w a r  a n d  S i n g h ,  1 9 7 1 ) .  D a t a  t o  be  p r e s e n t e d  i n  t h i s  

c o m m u n i c a t i o n  s u g g e s t  t h a t  a p r o t e i n  f r o m  g o a t  b r a i n  a n a l o -  

g o u s  i n  i t s  m i g r a t i o n  c h a r a c t e r i s t i c s  t o  t h e  p r e v i o u s l y  d e s -  

c r i b e d  S . I O 0  i s  a c o n j u g a t e d  p r o t e i n  and  c o n t a i n s  RNA m o e i t y  

a s  a p a r t  o f  t h e  m o l e c u l e .  

G o a t  b r a i n  was  b r o u g h t  t o  t h e  l a b o r a t o r y  f r o m  s l a u g h t e r  

h o u s e  u n d e r  c h i l l e d  c o n d i t i o n s .  I t  was h o m o g e n i s e d  Wi th  2 

v o l u m e s  ( ~ V )  o f  20n~I T r i s  - HC1, pH 7 . 4  c o n t a i n i n g  1 mM EDTA 

and  c e n t r i f u g e d  a t  1 1 , 9 0 0  g f o r  60 m i n .  The s u p e r n a t a n t  was 

b r o u g h t  t o  75% s a t u r a t i o n  w i t h  ammonium S u l p h a t e  m a i n t a i n i n g  

t h e  pH a t  7 . 4 .  The p r e c i p i t a t e  was d i s c a r d e d ,  t h e  s u p e r n a t a n t  

d i a l y s e d  a g a i n s t  2 mM T r i s  - HC1 o f  pH 7 . 4  a n d  l y o p h i l i z e d .  

100 mg o f  t h e  p r e p a r a t i o n  was d i s s o l v e d  i n  1 ml o f  w a t e r ,  r e -  

d i a l y s e d  a n d  l o a d e d  on p r e p a r a t i v e  10% p o l y a e r y l a m i d e  e l e c t r o -  

p h o r e t i c  c o l u ~ l .  The p r o t e i n  e l u t i n g  a s  a h o m o g e n e o u s  p e a k  

a h e a d  o f  a l l  o t h e r  p r o t e i n s  was c o l l e c t e d .  The p r o t e i n  a t  t h i s  

s t a g e  was h o m o g e n e o u s  a s  j u d g e d  b y  i t s  m i g r a t i o n  a s  a s i n g l e  

b a n d  d u r i n g  e l e e t r o p h o r e s i s  a t  t h r e e  pH v a l u e s  i n  7 .5% 

a n a l y t i c a l  p o l y a c r y l a m i d e  g e l s ( F i g . i ) .  

The p r o t e i n  g i v e s  a b r o a d  a b s o r p t i o n  b a n d  b e t w e e n  250 

a n d  275 mp ( F i g .  2 ) ,  s u g g e s t i n g  t h e  p o s s i b i l i t y  t h a t  i t  may b e  

a c o n j u g a t e d  p r o t e i n .  C h e m i c a l  e x a m i n a t i o n  i n d i c a t e d  t h e  

a b s e n c e  o f  h e x o s e s ,  s i a l i c  a c i d ,  d e o x y p e n t o s e ,  c h o l e s t e r o l  a n d  

l i p i d s .  The a b s e n c e  o f  s i a l i c  a c i d  was a l s o  c o n f i r m e d  b y  t h e  

t a c t  t h a t  d i g e s t i o n  o f  t h e  p r o t e i n  w i t h  n e u r a m i n i d a s e  d i d  n o t  
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Fig. I Electropboretic migration of purified goat 
brain protein at different pIT values, I) pH 9°5 2) 
p~ 7.0, 31 p~ ~.3, on analytical polyaorylamide'(?.5~) 
gels. 
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F i g .  2 A b s o r p t i o n  s p e c t r u m  i n  a q u e o u s  s o l u t i o n  o f  
I) goat brain protein, 136.2 ~g/ml; 2) yeast RNA, 26.3 
,g/ml; and 3) goat brain protein using RNA solution (2) 
as blank. 

alter the charge on the molecule as indicated by its migration 

characteristics on electrophoresis in polyaerylamide gels. 

Tests were positive for ribose and protein. 

When the absorption spectrum of the protein was studied 

against a solution of RNA, the absorption curve shifted towards 

a maxima around 280 m~ (Fig. 2 ). Treatment of the protein with 
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ribonuelease also caused similar shift in the absorption 

characteristics (Fi~. 5). 
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Fig. 3 Absorption spectrum of goat brain protein (RNI ~) 
before and after treatment with ribonuelease (RNase). 
I0 mg of RNP was treated with 5 mg of ~ x crystalline 
RNase (Nutritional Bioehemieals Corporation, Ohio) for 
two hours at 37eC in i ml of 0.05 M Tris-HCl, pH 7.46. 
RNase was preineubated at 80°C for iO min. to eliminate 
other hydrolytic enzymes present as possible eontaminants. 
RNase and the protein were separated from the enzyme 
d i g e s t  on S e p h a d e x  G-75 co lumn  ( 2 . 3 5  x 4 9 . 0  ems) u s i n g  
O.O5 M T r i s - H C 1 ,  pg 7 . 4 6  e o n t a i n i n g  O . 1 M  KC1 a s  t h e  
e q u i l i b r a t i o n  b u f f e r .  The a b s o r p t i o n  s p e c t r u m  h a s  b e e n  
t a k e n  b e f o r e  and  a f t e r  t h e  enzyme t r e a t m e n t .  

The p r e s e n c e  o f  RNA i n  t h e  p r o t e i n  was c o n f i r m e d  by  

s e p a r a t i o n  and i d e n t i f i c a t i o n  o f  t h e  f o u r  b a s e s  a d e n i n e ,  

c y t o s i n e ,  g u a n i n e ,  and u r a c i l  i n  t h e  h y d r o l y s a t e  o b t a i n e d  w i t h  

70% p e r c h l o r i c  a c i d .  T a b l e  1 g i v e s  t h e  b a s e  c o m p o s i t i o n  o f  

t h e  RNA m o e i t y  o f  t h e  p r o t e i n .  The p r e s e n c e  o f  t h e  f o u r  b a s e s  

h a s  a l s o  b e e n  c o n f i r m e d  by  i o n  e x c h a n g e  r e s i n  c h r o m a t o g r a p h y  

o f  t h e  a l k a l i n e  h y d r o l y s a t e s  o f  t h e  p r o t e i n  by t h e  m e t h o d  o f  

K a t z  and  Comb ( 1 9 6 3 ) .  The p r e s e n c e  o~ RNA m o e i t y  i n  t h i s  p r o t e i n  

ha s  b e e n  c o n s i s t e n t l y  f o u n d  i n  a l l  b a t c h e s  o f  t h e  p r o t e i n  

p r e p a r a t i o n s .  

P r e l i m i n a r y  e x p e r i m e n t s  show t h a t  t h e  t y p e  o f  RNA 
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T a b l e  1 

A n a l y s i s  o f  t h e  b a s e s  p r e s e n t ,  i n  t h e  p u r i f i e d  p r o t e i n  
p r e p a r a t i o n  a f t e r  h y d r o l y s i s  w i t h  7 0 % I I C 1 0 ~ .  

B a s e  M o l e s *  

U r a c i l  1 3 . 0  

A d e n i n e  1 9 . 1  

G u a n i n e  3 2 . 6  

C y t o s i n e  3 5 . 3  

* D a t a  a r e  e x p r e s s e d  a s  m o l e s  p e r  100 m o l e s  o f  t o t a l  b a s e s  

r e c o v e r e d .  

P u r i f i e d  g o a t  b r a i n  p r o t e i n  was h y d r o l y s e d  w i t h  70% HC10~ 
b y  t h e  m e t h o d  o f  M a r s h a k  and  V o g e l  ( 1 9 5 1 ) .  A f t e r  r e m o v a l  o f  
HC104 a s  p o t a s s i u m  s a l t ,  t h e  h y d r o l y s a t e  was c h r o m a t o g r a p h e d  
on  p a p e r  a s  d e s c r 2 b e d  b y  Wya t t  ( 1 9 5 1 ) .  The s p o t s  w e r e  e l u t e d  
a n d  e s t i m a t e d  s p e c t r o p h o t o m e t r i c a l l y  b y  t h e  m e t h o d  o f  V i s c h e r  
a n d  C h a r g a f f  ( 1 9 ~ 8 ) .  

p r e s e n t  i n  t h i s  c o m p l e x  i s  a s h o r t  c h a i n  p o l y n u c l e o t i d e . .  

Though  more  r i g o r o u s  c r i t e r i a  t o  a s c e r t a i n  s p e c i f i c i t y  o f  

c o m b i n a t i o n  b e t w e e n  t h e  RNA and  p r o t e i n  m o e i t y  r e m a i n  t o  be  

a p p l i e d  t o  e x c l u d e  a r a n d o m  a s s o c i a t i o n  o f  RNA w i t h  t h e  p r o t e i n  

t h e  a c i d i c  c h a r a c t e r  o f  t h e  p r o t e i n  a s  e v i d e n c e d  b y  i t s  h i g h  

e l e c t r o p h o r e t i c  m o b i l i t y  a n d  r i c h  c o n t e n t  o f  g l u t a m i c  a n d  

a s p a r t i c  a c i d s  w o u l d  n o t  i n d i c a t e  a s i m p l e  i o n i c  c o m b i n a t i o n .  

The l i a i s o n  b e t w e e n  RNA m o e i t y  a n d  t h e  p r o t e i n  c a n  o n l y  be  

s p e c u l a t e d  a t  t h e  m o m e n t .  As i t  w i t h s t a n d s  e l e e t r o p h o r e t i e  

p r e p a r a t i o n s  a t  pH 9 . 0 ,  t h e  a m i n o a c y l  l i n k a g e  s e n s i t i v e  t o  
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a l k a l i n e  pH may n o t  be i n v o l v e d  in  t he  c o n j u g a t i o n .  

In  view o f  t he  c o n j u g a t e d  c h a r a c t e r  o f  t he  p r o t e i n ,  an 

e x p e r i m e n t  was p e r f o r m e d  to  t e s t  w h e t h e r  t h e  RNA m o e i t y  

c o n t r i b u t e d  t o  organ  s p e c i f i c  a n t i g e n i c  d e t e r m i n a n t s .  A n t i  - 

serum a g a i n s t  t h i s  p r o t e i n  from g o a t  b r a i n  was r a i s e d  i n  

r a b b i t s .  N a t i ve  and r i b o n u c l e a s e  t r e a t e d  p r o t e i n  gave  i d e n t i c a l  

p r e c i p i t i n  l i n e s  ( F i g .  ~ ) ,  s u g g e s t i n g  t h a t  t h e  a n t i g e n i c  

d e t e r m i n a n t s  were p r e s e n t  p r i m a r i l y  on the  p r o t e i n i e  m o e i t y .  

The a n t i - s e r u m  gave r e a c t i o n s  w i th  e x t r a e t s  from b r a i n s  o f  

monkey,  r a t  and c h i c k  and from human a s t r o e y t o m a s  in  c u l t u r e ,  

bu t  no r e a c t i o n  w i t h  s i m i l a r  e x t r a c t s  from l i v e r ,  l u n g ,  k i d n e y ,  

s p l e e n ,  serum, r ed  b lood  c e l l s  and h e a r t .  

® 

® 

® 

@ ® 

® ® 

® ® 
F i g .  4 I m m u n o - p r e c i p i t i n  r e a c t i o n  of a n t i  g o a t  b r a i n  
p r o t e i n  serum (AS) w i th  l )  normal  r a t  serum, 2) pure  
goat brain protein, 3) ribonuclease treated goa t  brain 
protein , ~) chick brain extraet, 5) pure monkey brain 
analogous protein, 6) extract of human astrocytomas in 
eultureo Extracts from rat organs, 7) brain, 8) kidney, 
9) lungs, I0) liver, Ii) spleen and 12) heart. 
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