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Spin Label S a t u r a t i o n  T rans fe r  ESR Study of the Purple Membrane 
of Halobacter ium halobium. 
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Bac te r i o rhodops in  is an immobile ( I )  membrane p ro te i n  which is 
embedded w i t h i n  the purp le  membrane (PM) of Halobacter ium ha lo-  
bium. The molecu la r  dynamic of the l i p i d  phase is acco rd i ng l y  
seve re l y  r e s t r i c t e d  as shown wi th  spin labe ls  and the conven- 
t i o n a l  e l e c t r o n  spin resonance (ESR) techn ique (2 ) .The  s a t u r a -  
t i o n  t r a n s f e r  method (ST-ESR) complements the convent iona l  ESR 
spect roscopy s ince c o r r e l a t i o n  t imes (%) ranging from 10-3 to 
10 -7 sec become observable  (3 ] .  
We used ESR and ST-ESR in order  to mon i to r  w i t h i n  the -15 ~ to 
60~ range, the motion of a s t e a r i c  acid spin label  (5SASL) 
embedded in the P.M. 
The convent iona l  technique a l lows only  to draw one d e f i n i t e  con- 
c l u s i o n :  below 60~ the probe motion is in a slow regime 
(~ >> 10-9 sec) .  
The s i m p l i f i e d  methods which have been proposed to es t imate  the 
c o r r e l a t i o n  t imes in the 10 -7 to 10-9 sec range, give a value 
of 10-8 sec at around 40~ These methods assume however an i so -  
t r o p i c  motion which is obv i ous l y  u n r e a l i s t i c  here. 
The St-ESR spect ra  are s t r o n g l y  temperature dependent between 
-15 and 30~ Above 30~ they become p r o g r e s s i v e l y  less tem- 
pera tu re  s e n s i t i v e  and the motion ceases to be observable on 
the ST-ESR t ime sca le .  
The C'/C parameter decreases from 0.1 at -15~ to -0 .7  at 300C. 
These values seem to demonstrate the presence of a permanent 
ax i a l  r o t a t i o n  of the probe at a ra te  which is  i nc reas ing  w i th  
temperature and which amounts to 106 sec - I  around 0 ~ The 
L ' / L  and H'/H data i n d i c a t e  tha t  the wobbl ing motion is s lower 
than the ax ia l  r o t a t i o n .  
In the whole temperature range i n v e s t i g a t e d  wi th  the two tech-  
n iques,  no evidence was found in favor  of a phase t r a n s i t i o n .  
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