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Abstract: 

Prion diseases are a family of fatal neurological disorders. The human prion 
diseases include Creutzfeldt-Jakob disease, Gerstmann-Sträussler-Scheinker 
disorder and fatal familial insomnia, whereas, animal prion diseases are scrapie 
and bovine spongiform encephalopathy or ‘mad cow’ disease. The major causative 
agent of prion diseases is believed to be proteinaceous infectious particles 
comprising aggregates of a misfolded isoform of the prion protein (PrP), which is 
a GPI-anchored cell-surface protein. The key step in this pathogenesis is 
believed to be a profound conformational switch from a largely α-helical normal 
cellular form (PrPC) to a predominantly β-sheet-rich protease-resistant scrapie 
form (PrPSc). A line of evidences indicates that the interaction of PrP with the 
anionic lipid head-groups of the membrane surface may play an important role in 
the conformational conversion of PrPC to PrPSc. We have used a synthetic trans-
conversion system comprising anionic surfactant that mimics the membrane 
environment and shares some key features of binding-induced misfolding of 
protein on biological membranes. Using a diverse array of spectroscopic and 
microscopic techniques coupled with the other biophysical, biochemical and cell 
biological tools, we have elucidated the mechanism of the deadly conformational 
conversion process that leads to the formation of cytotoxic amyloid-like 
aggregates from recombinantly expressed human PrP. Our results demonstrate 
that the in vitro generation of cytotoxic amyloids is mediated by the aggregation 
of a predominantly disordered intermediate of PrP. We have also been able to 
make a direct observation of PrP misfolding and oligomerization on the lipid 
membrane using picosecond time-resolved excitation energy migration. These 
studies provide a compelling evidence of membrane-induced misfolding and 
oligomerization of PrP. I will also discuss our unpublished results on the 
interaction of PrP with the distinct types of oligomers of amyloid-β that is linked 
to Alzheimer’s disease.  
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