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The re l a t i ve l y  long l ived t r i p l e t  state of eosin- isothiocyanate, 
which covalent ly binds to CF1, can be used to fo l low conformational 
changes of CFI spectrophotometrical ly in e i ther  of two ways: i . )  Changes 
of the t r i p l e t  l i fe t ime of bound dye re f lec t  conformational changes of 
the "opening-closing type". 2.) Changes of the rotat ional  d i f fus ion of 
the labeled enzyme re f lec t  the a l te ra t ion  of the hydrodynamic shape. 

These two indicators ( t r i p l e t  l i fe t ime and rotat ional  d i f fus ion)  
were used to study conformational changes of CF1 both when bound to the 
Thylakoid membrane and, when isolated, in so lut ion.  

Binding of eosin-SCN to membrane bound CFI depends c r i t i c a l l y  on 
the presence of a proton-motive force. In i t s  absence, the label has 
access predominantly to a f i r s t  class of binding si tes ("outside s i tes" )  
which are only moderately shielded from oxygen and which do not much 
in ter fere with any of the ca ta ly t i c  ac t i v i t i e s  of CFI. Another class of 
s i tes ~nside s i t es " ) ,  at maximum 3 per CFI, becomes accessible addi t -  
iona l l y  af ter  the generation of a proton-motive force. When ~und to one 
of these s i tes ,  eosin-SCN inh ib i t s  ATP-synthesis (and the Mg -ATPase) 
and i t  is by a factor  of 750 less accessible to oxygen than in solut ion.  

Chloroplasts, which are spec i f i ca l l y  labeled at CF1 and only there 
were prepared by reconst i tu t ion of labeled and pur i f ied CFI into unlabel- 
ed and depleted membranes. With th is  material we observed the fol lowing 
ef fects:  i . )  With eosin-SCN bound to the " inner s i tes" the very long 
l i fe t ime of the t r i p l e t  state is shortened d ras t i ca l l y ,  when a proton- 
motive force is generated across the membrane. This indicates the open- 
ing of the previously closed CFl-structure. 2.) With eosin-SCN bound to 
the "outer s i tes"  (note f u l l  ac t i v i t y )  the rotat ional  co r re l la t ion  time 
is shortened in the presence of nucleotides and furthermore in the pre- 
sence of proton-motive force. This indicates an a l te ra t ion  of the in te r -  
action of CF1 with the membrane. The apparent microviscosi ty of the 
thylakoid membrane is very high (45 Poise). 

With "outside labeled" CFI, which was isolated, pur i f ied and re- 
suspended in buffer we observed the fol lowing: The f ive-subuni t  enzyme 
appears hydrodynamically as a rather excentr ic e l l i pso id  of revolut ion 
(axial  ra t io  between 2 and 3) although we cannot discriminate between 
oblate and prolate geometry. With " inside labeled" CFI we observed changes 
in the access of oxygen to eosin-SCN during heat treatment and under 
act ivat ing procedures. 


