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Protein misfolding: Peptides or proteins convert, under some conditions, from their soluble 
forms to fibrillar aggregates. Such transitions can give rise to numerous pathological conditions, 
including neurodegenerative disorders (Alzheimer’s, Parkinson’s disease etc.).  This review 
discusses various approaches that can be used to study both the structure of amyloid fibrils and 
how they are formed.  
 
Question 1. Describe how high resolution models of the -structure of fibrillar aggregates have 
been obtained. 
 

Answer 1. Solid state NMR of isotope labeled peptides (Chapter 6.1 in book) and X-ray 
crystallography (Chapter 4.3) of peptide microcrystals (e.g. GNNQQNY from Sup35p, as 
described in this paper) have indicated that amyloid peptides adopt β- strand structures and 
that the assembled molecules have a degree of uniformity within the fibrils (see Fig. 1 in this 
paper); the overall structure of the fibrils can, however, be quite complex (see Fig. 2 in the 
paper). The high resolution studies of fibrils by crystallography and solid state NMR are 
technically very difficult and some of the derived high resolution structural models have been 
refined using combinations of information from techniques with different levels of resolution. 
For example, EM, EPR spin labels (which selectively broadens NMR signals), CD and FTIR were 
all used to derive some of the models presented in this review (see also Fig. 5.2.11 in the book).  
 
Question 2. How has information been obtained about the kinetics and mechanism of amyloid 
fibril formation? 
 
 

Answer 2. Amyloid fibrils have the ability to bind specific dyes such as thioflavin T (ThT) and a 
change in dye fluorescence is observed when a ThT/fibril complex is formed {the change arises 
because the fluorophore is in a different environment when it is bound in the fibril (see Chapter 
5.5)}. The time course of the conversion of a peptide or protein from globular to fibrillar form 
can thus be observed by following ThT fluorescence.  Scattering techniques (light or SAXS) can 
also be used to monitor aggregate formation. The kinetics of fibril formation typically show a lag 
followed by a rapid exponential growth phase. It is believed that amyloid ‘nuclei’ are formed 
during the lag phase followed by relatively rapid fibril formation, as a result of association of 
monomers or oligomers with these nuclei. 
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