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            Abstract
Mammalian prions cause fatal neurodegenerative conditions including Creutzfeldtâ€“Jakob disease in humans and scrapie and bovine spongiform encephalopathy in animals1. Prion infections are typically associated with remarkably prolonged but highly consistent incubation periods followed by a rapid clinical phase. The relationship between prion propagation, generation of neurotoxic species and clinical onset has remained obscure. Prion incubation periods in experimental animals are known to vary inversely with expression level of cellular prion protein. Here we demonstrate that prion propagation in brain proceeds via two distinct phases: a clinically silent exponential phase not rate-limited by prion protein concentration which rapidly reaches a maximal prion titre, followed by a distinct switch to a plateau phase. The latter determines time to clinical onset in a manner inversely proportional to prion protein concentration. These findings demonstrate an uncoupling of infectivity and toxicity. We suggest that prions themselves are not neurotoxic but catalyse the formation of such species from PrPC. Production of neurotoxic species is triggered when prion propagation saturates, leading to a switch from autocatalytic production of infectivity (phase 1) to a toxic (phase 2) pathway.
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                    Figure 1: 
                        Survival times and levels of infectivity during prion infection.
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Figure 2: 
                        Kinetics of prion propagation and toxicity.
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        Editorial Summary
Two-stage prion infection
Prion infections have a clinically silent incubation period that can go on for years or even decades, followed by an aggressive, short clinical phase. Experiments in the RML mouse model of prion disease now show that prion propagation in the brain proceeds by two distinct phases: a relatively brief exponential phase that is not rate-limited by prion protein concentration, followed by a plateau phase. Surprisingly, it is the latter that can be very prolonged, accounting for the majority of the clinically silent incubation period. The similar levels of infectivity at the end of the first and second phase suggest that there is a separation between prion infectivity and toxicity. The authors suggest that the prions are not neurotoxic themselves, but catalyse the formation of such species from host-cell-encoded cellular prion protein.
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