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Abstract: 

All amyloid fibrils contain a cross-β fold. How this cross-β structure differs in fibrils formed from 
proteins associated with different diseases remains unclear. I will describe how we have combined 
cryo-EM and solid-state NMR to determine the structure of an amyloid fibril formed in vitro from β2-

microglobulin (β2m), the culprit protein behind dialysis-related amyloidosis. The fibril is composed of 

two identical protofilaments assembled from subunits that do not share β2m’s native tertiary fold, but 

are formed from similar β-strands. The fibrils share motifs with other amyloid fibrils, but also contain 
unique features including π-stacking interactions perpendicular to the fibril axis and an 
intramolecular disulfide that stabilises the subunit fold. I will also describe models for additional fibril 
morphologies (at lower resolution) and show that they are built from the same subunit fold, and a 
suggest a model for how larger heterogeneous aggregation could be driven. The results provide 
insights into the mechanisms of fibril formation and the commonalities and differences within the 
amyloid fold in different protein sequences.  

Research Profile: 

 
I am a Structural Biologist, and my lab is focused on determining 3D structures using cryo-EM, and 
understanding how structure and conformational change drives biological function. I did my degree 
(1993) and PhD (1997) in Biochemistry in Bristol, then cross-trained into structural biology at 
Birkbeck College with Helen Saibil. I began my independent lab in 2002 as a Fellow at the University 
of Leeds, where I am now Professor of Structural Molecular Biology. My research is focused in three 
broad areas of structural biology: (i) virology - especially conformational change, receptor binding, 
assembly and uncoating, (ii) protein aggregation and amyloid formation and (iii bacterial outer 
membrane proteins, and the biogenesis of the outer membrane. All projects aim to discover 
fundamental insights into biological mechanisms and how to exploit these for new therapy.  
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