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ABSTRACT 
 
Optical Techniques for Understanding Intrinsically Disordered Protein 
 
Aggregation of intrinsically disordered proteins cause a variety of incurable human diseases. 
Understanding these unconventional proteins present both a challenge and an opportunity 
for optical techniques. We show that membrane encased plasmonic nanoparticles can be a 
powerful tool for probing the mechanisms of toxicity. They can act as Raman enhancers as 
well as fluorescence quenchers to provide complementary information through Raman and 
Fluorescence Lifetime spectroscopy. They show that the secondary structure of membrane 
attacking amyloid oligomers can be very different from the less toxic fibrils. This, combined 
with results obtained from single molecule photobleaching studies, have begun to yield a 
consistent picture of a putative mechanism of toxicity in Alzheimer’s disease. 


