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Solubilized reaction centers purified from Rhodopseadomonas sphaeroides (wild type and R26 strains) were 
studied in a nondenaturing detergent, dodecyldimethylamine N-oxide, by solution X-ray scattering. Some 
thermodynamic parameters were also obtained by coupling the results of this study with sedimentation 
equilibrium data previously obtained (Rivas, E., Reiss-Husson, F and le Maire, M. (1980) Biochemistry 19, 
2943-2950). The particle weight of both types of reaction centers was found to be about 160090 Da, 
corresponding to a protein molecular weight close to 90000. Both hydrodynamic and solution X-ray 
scattering experiments suggest that the complexes have a globular shape, with a maximal chord of about 90 A 
as indicated by the autocorrelation function. This maximal dimension is probably created by the binding of 
detergent to the solubilized complex. The approach followed in this study to investigate the shape of 
detergent-protein complexes involved a comparison of the Stokes’ radii and the radii of gyration of various 
proteins. 

Introduction 

Reaction centers purified from Rhodopseu- 
domonas sphaeroides (wild type and R26 strains) 
have been characterized in detergent solutions 
(Triton X- 100 and dodecyldimethylamine N-oxide) 
by sedimentation equilibrium and sedimentation 

velocity studies [ 1,2]. These complexes are multi- 
molecular structures (for a review see Ref. 3) com- 
posed of: (1) three polypeptide chains which are 
integral membrane proteins, hereafter referred to 
as the ‘protein’; (2) a fixed number of associated 
molecules: four bacteriochlorophyll, two bacterio- 

Abbreviation: Tes, N-tris(hydroxymethyl)methyl-2-amino-, 
ethanesulfonic acid. 

pheophytin, two ubiquinone Q-10, one Fe, one 
spheroidene and a few phospholipid molecules 
(the last two components are only present in the 
wild-type strain); (3) a fixed number of bound 
detergent molecules maintaining the complexes in 
solution in a monodisperse and native-like state 
(‘native’ in the sense of being capable of perform- 

ing the primary photochemical reaction). In a pre- 
vious work [2], we found by sedimentation equi- 
librium that the molecular weight of the protein 
moiety of the two complexes is about 84000, and 
we suggested on the basis of hydrodynamic studies 
that the overall shape of the entire complexes 
(protein + associated molecules + detergent) is 
globular. However, because of the great complex- 
ity of the detergent-solubilized reaction centers, 
any physico-chemical study is bound to be dif- 
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