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Amyloid Oligomers:
Precursors, Competitors or Inhibitors of Fibril Formation?

Accumulation of insoluble amyloid fibrils, which are protein fibrils with a characteristic cross-b sheet
structure, is intimately associated with a multitude of human disorders ranging from Alzheimer's disease to
type-ll diabetes. However, there is a series of distinct and long-lived oligomeric precursors to fibrils which
are currently believed to be the main cause of the amyloid-related pathologies. Therefore, understanding
the molecular mechanisms regulating and promoting the formation of distinct species of amyloid
aggregates in vitro and in vivo represents a critical step towards devising effective treatment strategies.
Our lab is approaching amyloid formation as a problem of phase separation in colloidal/polymeric system.
Specifically we have determined kinetic phase diagrams outlining the conditions promoting the formation
of amyloid oligomers prior to fibril nucleation. In addition, we investigated whether these oligomers
promote, compete with, or actively suppress fibril formation. Insights into the relation between early-stage
amyloid oligomers and late-stage fibrils could guide the search for drugs disrupting formation of toxic
amyloid species.
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