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The domain swapping is a phenomenon, which is observed in an 
increasing number of proteins. Among the swapped proteins, bovine 
seminal ribonuclease (BS-RNase) represents a unique example, as the 
process occurs in the native mixture between two dimeric forms, 
MxM (swapped) and M=M (unswapped), held together by the 
additional constraints of two inter-chain disulphide bridges. This 
peculiarity offers the opportunity to study the effects of selected 
mutations at the O-interface on the M=M / MxM equilibrium, within a 
substantially invariant quaternary assembly. Two variants, having Pro 
19 (P19A) or the whole sequence of the hinge peptide 16-22 replaced 
by the corresponding residues of RNase A (BS-hinge-A), show 
equilibrium and kinetic parameters of the swapping similar to those of 
the parent protein. On the contrary, mutation of L28 (L28Q, 
P19A/L28Q) significantly affects the swapping processes. The X-ray 
structures of the MxM forms of P19A and BS-hinge-A, and the MxM 
and M=M forms of the double mutant P19A/L28Q have been 
determined. The structural effects of the mutations are discussed on 
the basis of the MxM/M=M equilibrium data measured in solution. 
The relative insensitivity of the swapping tendency to the substitutions 
in the hinge region, and in particular to the replacement P19A, 
contrasts with the results obtained for other swapped proteins and can 
be rationalized in terms of the unique features of the seminal enzyme.  
On the other hand, the substitution in position 28 points to a crucial 
role of the interface residues in the swapping of BS-RNase. 
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