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One of the most important proteins in energy transduction is ATP-Synthase 
(F0F1). This membrane-bound enzyme complex is present in all living organisms. 
It catalyzes the synthesis of ATP from ADP and Pi , driven by a transmembrane 
electrochemical potential of protons or sodium ions.  The enzyme complex 
consists of two distinct structural and functional domains: A membrane intrinsic 
proton translocation system (the F0 part), which is structurally connected by at 
least two "stalks" to the membrane extrinsic domain (the F1 part), which in turn 
harbors the nucleotide binding sites. The  structure of the F1 domain was solved 
by X-ray structure analysis in 1994 by Abrahams and coworkers [1]. In 1999,  a 
three-dimensional structural model at 3.9 Å was published on yeast-ATP-
Synthase, including a ring of 10 subunits c, being part of the proton translocating 
channel [2]. The molecular elucidation of the coupling mechanism still suffers 
from the lack of information on the complete structure of the membrane-intrinsic 

proton translocation machinery and the 
energy transducing stalk region of the 
protein complex.  
 
 

 
 
 
The major aim of the project on the 
ATP-Synthase is to get detailed 
structural information on the proton 
conducting part (F0) of the enzyme as 
well as the coupling between the F0 
and F1 part. 
We follow a dual strategy for the 
structure determination: 
♦ Crystallization of the intact ATP-
Synthase  
♦ Crystallization of  subcomplexes of  

     the F0 part 
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Figure 2: ATP synthase is divided into two parts:  F0 (ab2c10-14)  and F1 (a3b3gde ).
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Structural model of the ATP-Synthase 

Crystals of the rotor of the chloroplast ATP-
Synthase Crystals of the rotor of the ATP-Synthase. 


