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Post-translational events, such as proteolysis, are believed to play essential roles in amyloid formation in vivo. Ribonuclease A (RNase A) forms oligomers by the three-dimensional domain-swapping mecchanism1. We demonstrate the ability of Ribonuclease S (RNase S), a proteolytically cleaved form of RNase A, to oligomerize efficiently2. This is the first reported case of domain-swapped dimerization by a two chain protein. This unexpected capacity has been investigated to study the effect of proteolysis on oligomerization and amyloid formation. The yield of the RNase S dimer was found to be significantly higher than that of RNase A dimers, which suggest that proteolysis can activate oligomerization via the domain-swapping mechanism. Characterization by chromatography, enzymatic assays, and NMR spectroscopy indicate that the structure of the RNase S dimer is similar to that of the RNase A C-dimer. The RNase S dimer dissociates much more readily than the RNase A C-dimer does. By measuring the dissociation rate as a function of temperature, the activation enthalpy and entropy for RNase S dimer dissociation were found to resemble those for the release of the small fragment (S-peptide) from monomeric RNase S. Excess S-peptide greatly slows RNase S dimer dissociation. These results strongly suggest that S-peptide release is the rate-limiting step of RNase S dimer dissociation. 
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