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The irradiat ion of arachin and conarachin II with y-rays 

A r a c h i n ,  p r e p a r e d  a c c o r d i n g  t o  t h e  m e t h o d  of  JOHNSON A N D  NAISMITH l, w a s  d i s s o l v e d  in 
p h o s p h a t e  b u f f e r  ( ionic  s t r e n g t h  I - -  o .e ,  p H  = 7.8),  d i a l y s e d  a g a i n s t  t h e  s a m e  b u f f e r  a n d  i r r a d i a t e d  
w i t h  y - r a y s  f r o i n  a c o b a l t  s o u r c e  of  lO 3 c u r i e s  i n t e n s i t y  fu r  e 4 h o u r s ,  t h e  d o s a g e  r a t e  b e i n g  17oo 
R o n t g e n s / m i n u t e / z o  ml .  T h e  s o l u t i o n  a n d  c o n t r o l  w e r e  t h e n  e x a m i n e d  in  t h e  S p i n c o  u l t r a c e n t r i f u g e  
M o d e l  E a t  5 o , 7 4  o r . p . m . ,  ( 1 9 o , o o o  g), t h e  s e d i m e n t a t i o n  d i a g r a m s  b e i n g  s h o w n  in F igs .  I(a) a n d  (b) 
r e s p e c t i v e l y ,  i t  is c l e a r  f r o m  t h e  p r e s e n c e  of  t h e  m o r e  r a p i d l y  s e d i m e n t i n g  c o m p o n e n t s  in Fig .  ~ (a) 
t h a t  a s s o c i a t i o n  of t h e  Sla.5 c o m p o n e n t  h a s  o c c u r r e d  as  a r e s u l t  of  t h e  i r r a d i a t i o n .  A s o l u t i o n  of  
a r a c h i n  a t  I - -  o .o- '5 ,  p H  - -  8 c o n t a i n i n g  a n  a p p r e c i a b l e  a m o u n t  o f  t h e  d i s s o c i a t i o n  p r o d u c t  (s 9 
c o m p o n e n t )  a n d  i r r a d i a t e d  f o r  t h e  s a m e  t i m e  as  a b o v e  g a v e  t h e  s e d i m e n t a t i o n  d i a g r a m  s h o w n  in  
F ig .  2 (a). F ig .  e (b) g i v e s  t h e  d i a g r a m  fo r  t h e  c o n t r o l  s o l u t i o n .  I t  wil l  b e  o b s e r v e d  t h a t  s o m e  a s s o c i a t i o n  
of  t h e  s 9 c o m p o n e n t  h a s  o c c u r r e d  as  a r e s u l t  of  t h e  i r r a d i a t i o n  a l t h o u g h  n o  a s s o c i a t i o n  p r o d u c t s  (~f 
t h e  Sla.5 c o m p o n e n t  a r e  v i s ib l e .  T h e  u s u a l  a r a c h i n  d i s s o c i a t i o n  r e a c t i o n s  (Sla.~ ~ - s9) o c c u r r e d  w i t h  
b o t h  t h e  i r r a d i a t e d  s o l u t i o n s  b y  a p p r o p r i a t e  a d j u s t m e n t s  of  t h e  ion ic  s t r e n g t h  (c./. JOHNSON ANI) 
SHOOTER2). T h e  a s s o c i a t i o n  p r o d u c t s  of  t h e  sla.a c o m p o n e n t  w e r e  n o t  a f f e c t e d  b y  l o w e r i n g  t h e  ion ic  
s t r e n g t h  t o  o . o 2 5  . A t  l - -  o. 5 , p H  - -  7.8,  i r r a d i a t i o n  o f  a n  a r a c h i n  s o l u t i o n  r e s u l t e d  in t h e  p r e c i p i t a t i o n  
of  m o s t  of  t h e  p r o t e i n .  
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Fig .  i .  S e d i m e n t a t i o n  d i a g r a m s  of  
a r a c h i n  in p h o s p h a t e  bu f f e r ,  i o n i c  
s t r e n g t h  I = o .2 ,  p H  = 7 .8 ( a )  a f t e r  
a n d  (b) b e f o r e  i r r a d i a t i o n  w i t h  y - r a y s .  
P r o t e i n  c o n c .  = ~ g / i o o  ml .  N u m b e r s  
a b o v e  p e a k s  in  t h i s  a n d  s u b s e q u e n t  
d i a g r a m s  r e f e r  t o  r o u n d e d  s e d i m e n t a -  

t i o n  c o n s t a n t s  in S v e d b e r g  u n i t s .  
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Fig .  2. S e d i m e n t a t i o n  d i a g r a m s  of  
a r a c h i n  in p h o s p h a t e  bu f f e r ,  I - -  0 .025 ,  
p H  - -  8.o,  (a) a f t e r  an t i  (b) b e f o r e  i r r a -  
d i a t i o n  w i t h  y - r a y s .  P r o t e i n  c o n c .  = 1 

g / 1 o o  ml .  

C o n a r a c h i n  I I  z, w h i c h  h a s  b e e n  s h o w n  t o  u n d e r g o  d i s s o c i a t i o n - a s s o c i a t i o n  r e a c t i o n s  w i t h  
v a r i a t i o n  in  i o n i c  s t r e n g t h l ,  a, w a s  i r r a d i a t e d  a t  [ :-- o .5 ,  p H  - -  7.8 ( d i s s o c i a t e d  s t a t e )  a n d  a t  I = o. ~, 
p H  - -  8 ( a s s o c i a t e d  s t a t e ) .  F i g s .  3 a n d  4, w h i c h  g i v e  t h e  s e d i m e n t a t i o n  d i a g r a m s  of  t h e  i r r a d i a t e d  
s o l u t i o n s  a n d  t h e i r  c o n t r o l s  a t  I - -  o .5  a n d  [ - -  o . I  r e s p e c t i v e l y ,  i n d i c a t e  t h a t  a s s o c i a t i o n  h a s  a g a i n  
o c c u r r e d  in  e a c h  c a s e  a l t h o u g h  t h e  a s s o c i a t i o n  p r o d u c t s  d i d  n o t  g i v e  d i s c r e t e  p e a k s  as  in  t h e  c a s e  
of a r a c h i n .  T h e  s o l u t i o n  i r r a d i a t e d  a t  [ - -  o .5  w a s  d i a l y s e d  t o  I - -  o . I ,  p H  - -  8 w h e n  f u r t h e r  as -  
s o c i a t i o n  o c c u r r e d  (F ig .  5) a s  w o u l d  b e  e x p e c t e d  w i t h  c o n a r a c h i n  I I .  T h e  s o l u t i o n  i r r a d i a t e d  a t  
I = o . a ,  p H  = 8 w a s  d i a l y s e d  t o  I - -  0. 5 , p H  - -  7.8 w h e n  d i s s o c i a t i o n  w o u l d  b e  e x p e c t e d  t o  t a k e  
p l a c e  g i v i n g  a s e d i m e n t a t i o n  d i a g r a m  s i m i l a r  t o  F i g .  3(b) .  N o  d i s s o c i a t i o n  o c c u r r e d .  
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Thus  ),-ray i r r ad i a t i on  causes  assoc ia t ion  of both a rach in  and conarachin .  'Whereas the  i r r ad ia t ion  
does not  h inder  the  subsequen t  d issocia t ion  of the  a rach in  (Sla.5) componen t  a t  low ionic s t rengths ,  
the d issoc ia t ion  of conarach in  l I  a t  h igh  ionic s t r eng ths  is p reven ted .  
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Fig. 4. Sed imen ta t i on  d i a g r a m s  of conarach in  l I  in phos- 
p h a t e  lmfter, 1 = o.L p H  = 8.o, (a) af ter  and (b) before 

i r r ad i a t i on  wi th  ~,-rays. Pro te in  cone. -- ~ g [ loo  ml. 

Fig. 3. Sed imen ta t i on  d i ag rams  of 
conarach in  If  in phospha t e  buffer, 
[ = o.5, p H  -- 7.8, (a) af ter  and (b) 
before i r r ad ia t ion  wi th  y-rays.  Prote in  

cone. -- I g / l o o m l .  
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Fig. 5. Sed imen ta t i on  d i a g r a m  of 
conarach in  I I  i r r ad i a t ed  wi th  7- 
rays  a t  ] = 0.5, p H  -- 7.8 and then 
d ia lysed  to [ = o.I, p H  -- 8.0. 

P ro t e in  conc. ~- I g / IOO I/]l. 
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