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Prion diseases are neurodegenerative disorders that are caused by misfolding of prion protein (PrP)
from normal cellular prion protein (PrP¢) to protease-resistant isoforms (PrP5¢). This conversion has
been related to binding of Cu®* to histidine residues, yet due to the physical properties of PrP, such as
solubility, in vitro aggregation, and conformational or mutational diversity, the mechanisms through
which aggregation occurs are not fully understood. In the present study, we characterized the roles of
the C-terminal region of PrP in structural conversions and aggregation. Physical and physiological
properties of the synthetic fragment peptide human-PrP180-192 (hPrP180-192) and the point mutated
form hPrP180-192 V180I were evaluated using circular dichroism, high performance liquid
chromatography, AFFINIX QN quartz crystal microbalance, and Thioflavin T staining in the presence
and absence of Cu?** . Secondary structures of hPrP180-192 and hPrP180-192 V180I changed from
random coil to B-sheet/ B-strand in Cu®" free buffer. Moreover, we observed molecular interactions
within fragment peptides, and self-aggregation was inhibited by Cu**. However, the effects of Cu** on
aggregated proteins differed between hPrP180-192 and hPrP180-192 V180I. Although the -sheet
secondary structure of aggregated hPrP180-192 was recovered to a random coil, no such recovery was
observed with hPrP180-192 V180I. We conclude that the C-terminal region of PrP, including
hPrP180-192, play important roles in the conversion of PrP to PrP%°. Additionally, point mutation of
V180l is one of the critical causes of prion diseases. These results support the theoretical seed

aggregation mechanism for PrP.



