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Prions are infectious agents comprised of misfolded protein material that result in a variety of neurodegenerative diseases

in mammals called transmissible spongiform encephalopathies (TSEs). The pathogenicity of prions is due to their ability

to template to form amyloid fibrils, aggregates in the brain which disrupt normal tissue function. A seminal mathematical

model by Masel et al. has been used extensively to predict the growth of prion assemblies. At the heart of the Masel

model is the assumption that monomers form the basis for fibril assembly. However, recent experimental evidence has

challenged that assumption, finding that fibrils are formed from oligomeric building blocks. We have developed a new

model to account for these findings. Our model is a coupled set of differential equations (dynamical system) describing

the time-dependence of populations of prion assemblies of varying lengths. We investigate the dynamics of the system

by finding equilibrium points. We then perform numerical simulations to show the growth of fibrils over time. (Received

January 18, 2019)
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