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ATP-synthase is the termind eement in the chain of membrane proteins of energy conservation
in cells. This complex protein (M=500,000) congtigts of at least 8 types of subunits in up to 12
copies each [1]. As shown in fig.1 it couples the trangport of protons with the synthesis of the
energy-rich molecule ATP, which supplies energy to processes insde the cdl. Despite a fird,
rough cryddlographic anadyss of the F{ATPase subfragment [2], the dructure of the
complete enzymeis under discussion.

Figl: ATP-synthase is a large
membrane protein  (M=500.000),
which couples the proton transport
through the Fg-moiety to the
q ) gynthesis or hydrolysis of ATP by the
F,ATPase (asJ,garJe,-Mr= 400000)  Fq-subcomplex (F1ATPase).

~
ATP-synthase (x,fyab,c,,;M; = 500 000)

We have isolated, purified and characterized the ATP-synthase from the aerobic bacterium
Micrococcus luteus. This enzyme is cgpable of dl reactions of a native ATP-synthase: ATP-
hydrolysis, proton-transport, and ATP-synthess. For the Fq{ATPase subcomplex of this
enzyme we have found large sructurd changes during the reection cycle using a stopped-flow
device [3]. Now we have investigated the structure of complete ATP-synthase in presence of
the detergent taurodeoxycholate (TDOC) by X-ray small angle scattering at the Al-beamline
a HASYLAB/DESY. For the experiments radiation of 0.15 nm wavelength was used. The
detector-sample distance was 1.9 m. In earlier sudies we have shown that TDOC is sufficient
for scattering experiments with ATP-synthases [4] because of its very smdl micdle sze [5].
The resdud micdlle scettering was diminated by subtracting the scatering of a protein-free
detergent buffer with nearly contrast-matching glycerol content.
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The scattering profile (fig.2) shows a series of shoulders additiona to the centrd sgnd. The
scattering vectors ( k= (4p/l ) sn(q) ) of 0.85; 1.0; 1.1; 1.5 and 2.6 1 correspond to mass
distances of d= 7.4; 6.3; 5.7; 4.9 and 2.4 nm. These were interpreted as the overdl spacings
between the protein subunits, which are known to be well separated from eectron microscopy
dudies. The Guinier extrgpolation of the profile yielded a radius of gyration of R 581 +
0.08 nm; the Fourier transformetion yielded a maxima molecule dimenson of g 17.5 nm.
The scattering is now interpreted by molecular modds consisting of cubes according to the
FVM-method [6].
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