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Supplementary Text 
Choosing Nanodisks For This Study.  We chose to use nanodiscs over detergent for a number 

of reasons.  First, we knew that many groups were working on the structure of the ATP synthase  

by cryo EM and that they were having difficulties in improving the resolution of the structure.  

We chose not to follow the same protocol that others were using realizing that we might 

encounter the same issues.  Dr. Liao used nanodiscs successfully for the structure determination 

of other membrane proteins and thus, this experience motivated us to chose nanodiscs over 

detergent.  Second, in principle, the enzyme incorporated into nanodiscs is more native than 

detergents.   This may be the reason why we see Glu59 in an “open” conformation while it is 

“closed” in detergent.  (The “open” conformation we saw in our studies with the yeast c10-ring 

was under detergent free conditions as well.  We were never able to convert the side chains from 

open to closed further suggesting that the “open” conformation is not allowed under a number of 

conditions.)  Third, we were interested in obtaining structures of inhibitors bound to the enzyme 

and recognized that the inhibitors bound to the surface of the c10-ring.  If we wanted to mimic the 

structure of the inhibitor binding in the native membrane, then nanodiscs was the preferred 

system.  However, the cryo density associated with the lipids can create a surface density which 

can make it more difficult to view ligands that bind to the lipid exposed surface of the protein – 

in this case, oligomycin. Notwithstanding this, we chose nanodisks over detergent for the our 

studies.   
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