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Allostery is a common strategy used by biological systems to regulate protein activity. It occurs when there is an energetic coupling between different regions of the protein and binding of a ligand to one site modifies the function of another, distant site. Since the first models proposed in the 1960's, allostery has been considered from a mechanical point of view, according to which the phenomenon is associated with conformational changes. Frequently, the propagation of the allosteric signal is conceived as series of structural distortions. However, there is another conception about the phenomenon, introduced about 30 years ago but only recently backed up by experimental evidence. In this alternative model, allostery is essentially  thermodynamic in nature and it can have an exclusively dynamic origin, even in the absence of large conformational changes. A computational strategy based on these ideas has been successfully employed to characterize allostery in the CAP protein, a transcription factor where allostery without conformational change has been observed in experiments. In this talk I will discuss the use of computational strategies to test these ideas and investigate allosteric effects in rhodesain, a papain-like cysteine peptidase of Trypanosoma brucei, the causative agent of Human African Trypanosomiasis (also known as sleeping sickness). Experimental findings suggest that this enzyme is important during the infection and it participates in the blood-brain barrier traversal by the parasite. It has been also observed that rhodesain's activity can be allosterically regulated by heparan sulfate without large structural changes. We have tried to characterize the enzyme's dynamical properties using molecular dynamics simulations. We observe that a simple harmonic model captures rhodesain's essential dynamics in solution and we have employed a model of allosteric regulation based on normal mode analysis, using heparin as ligand. The model predicts allostery without conformational change for rhodesain, dominated by entropic effects; the allosteric signal diffuses across the protein and the model does not require contiguous communication pathways between distant sites. We suggest that the concept of dynamic allostery can be explored in the rational design of drugs targeted against rhodesain.

