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Elucidating the molecular mechanism of prion infectivity
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Prion is the unorthodox, protein conformation based infectious agent responsible for the
infectivity in Transmissible Spongiform Encephalopathies (TSEs), also known as prion
diseases. The conformational change of host-encoded prion protein (PrP), converting the
soluble, protease sensitive, and normal PrPC to the aggregated, protease-resistant, and
pathogenic PrPSc conformer, is central to the pathogenic process of TSEs. Using the
bacterially expressed recombinant PrP and defined cofactors, we successfully generated
the first highly infectious PrPSc¢ in the test tube and demonstrated that the synthetically
generated PrPSc possesses all the properties of a naturally occurring prion. Taking
advantage of this simple in vitro recombinant PrP conversion system that generates
highly infectious PrPSc¢, we performed a series of studies to dissect the molecular basis of
prion infectivity. Our results provided novel insights into the roles of cofactors in
generating infectious prions, the relationship between the classic PK-resistant PrP
conformation and the prion infectivity, and the physical nature of an infectious prion.
These findings form the foundation for the development of novel and effective diagnostic
and therapeutic strategies against these fatal neurodegenerative disorders.



