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Cells use membrane-bound organelles to compartmentalize 
components and regulate processes. Recent research 
highlights an alternative mechanism involving biomolecular 
condensates formed via phase separation of proteins and 
nucleic acids. These condensates can transition into amyloid 
aggregates linked to diseases. Our prion biology research 
found that prion protein (PrP) can phase-separate through 
weak interactions, with a specific mutation (Y145Stop) 
forming dynamic droplets that become amyloid-like 
aggregates. This transition is less likely in full-length PrP, 
indicating an evolutionary role. PrP also forms complex 
condensates with neuronal proteins in the presence of RNA, 
studied using advanced techniques like SERS and single-
molecule FRET. 
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