
126 
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R e s u l t  o f  P r o t e i n - L i p i d - l n t e r a c t i o n s  in the Receptor  Membrane 
Sur face 
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In the p h o t o l y s i s  sequence of  the v i s u a l  p igment  r hodops in  the 
f o r m a t i o n  o f  the meta l l - s t a t e  r e c e i v e d  an e x c e p t i o n a l  p o s i t i o n  
because t h i s  s tep was assumed to r e p r e s e n t  the t r i g g e r  f o r  the 
p h y s i o l o g i c a l  p rocess o f  v i s u a l  e x c i t a t i o n .  To s tudy  t h i s  t r a n -  
s i t i o n  s tep c o m p a r i t i v e  i n v e s t i g a t i o n s  were per formed in  the 
i s o l a t e d  l i f e  r e t i n a  as we l l  as in  r hodops in  c o n t a i n i n g  mem- 
brane f ragments  a t  d i f f e r e n t  s teps  o f  d e s i n t e g r a t i o n .  The re -  
s u l t s  o f  these measurements lead to the c o n c l u s i o n  t h a t  the 
k i n e t i c s  o f  the m e t a - t r a n s i t i o n  does not  depend on the p r o p e r -  
t i e s  of  the r h o d o p s i n  o n l y  bu t  much more on i t s  i n t e r a c t i o n s  
w i t h  the l i p i d s  in  the r e c e p t o r  membrane. For t h i s  reason ,  the 
models proposed in the l i t e r a t u r e  up to now ( e . g .  ( I ) , [ 2  I )  were 
not  s u f f i c i e n t  to e x p l a i n  the dependence of  the m e t a - t r a n s i t i o n  
on t e m p e r a t u r e ,  pH, i o n i c  s t r e n g t h ,  a l c o h o l  a d d i t i o n  e t c .  With 
regard  to s p e c i a l  f i n d i n g s  r e p o r t e d  in  the l i t e r a t u r e  on the 
i n f l u e n c e  o f  d i f f e r e n t l y  s t r u c t u r e d  l i p i d s  and d e t e r g e n t  mole-  
cu l es  on the m e t a - t r a n s i t j o n  ( e . g .  ( 3 ) , [ 4 ] )  a membrane model 
o f  r hodops in  i s  r e s u l t i n g  from the comprehens ive i n v e s t i g a -  
t i o n s  r e p o r t e d  here t h a t  has the f o l l o w i n g  f e a t u r e s :  
I .  In the meta I s t a t e  the r h o d o p s i n  is  exposed to a s t r o n g  

expans i ve  t e n s i o n  which i s  c o u n t e r b a l a n c e d  by the f i r s t  
l a y e r  of  s u r r o u n d i n g  l i p i d s .  

2 ~. Dur ing  the t r a n s i t i o n  i n t o  the meta I I  s t a t e  the r h o d o p s i n  
i s  expand ing  a g a i n s t  the membrane s u r f a c e  t e n s i o n  towards 
a new e q u i l i b r i u m  p o s i t i o n .  

3. The i n f l u e n c e  o f  pH, i o n i c  s t r e n g t h ,  and a l c o h o l  a d d i t i o n  
i s  m a i n l y  media ted by the su r f ace  p r o p e r t i e s  o f  the mem- 
brane l i p i d s .  

4, In the expans ion  model the thermodynamic q u a n t i t i e s  as ac- 
t i v a t i o n  energy E A ( d e s c r i b i n g  the k i n e t i c s  of  the t r a n s i -  
t i o n )  and the s tanda rd  e n t h a l p y  change &H ~ ( d e t e r m i n i n g  
the e q u i l i b r i u m  of m e t a - s t a t e s )  are g iven  by the dependence 
o f  the membrane su r f ace  p o t e n t i a l  on the e x p a n s i o n .  

By t h i s  membrane model the k i n e t i c a l  and thermodynamica l  be- 
h a v i o u r  o f  the m e t a - t r a n s i t i o n  o f  r h o d o p s i n  i s  e x p l a i n e d .  
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