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How protein aggregation occurs in cells
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Published in the Molecular Cell journal on July 19, a research study out
of the Hatters Laboratory showed inappropriate protein aggregation is
linked to poor outcomes for cell health and survival—especially in
neurons in neurodegenerative diseases.

The study investigated the molecular driving forces that cause misfolded
proteins to stick together abnormally and looked at the impact on sticky
proteins on the surrounding proteins in a cell, specifically how
proteostasis systems detect these sticky proteins to prevent them from

aggregating.

The research is a result of a collaboration between Professor Rohit
Pappu at Washington University, researchers from the University of
Melbourne including Ph.D. student and equal first author, Yoon Hee
Chot, Professor David Ascher, Dr. Dezerae Cox and Angelique Haynes
and researchers from the University of Leeds.

"We found there were particular proteins that normally regulate protein
folding—called molecular chaperones—that are very specific to
detecting particular sticker patterns. This is an important finding since it
informs how cells detect when proteins are aggregating abnormally," said
Professor Hatters.

Proteins are fundamental to the functioning of cells and cell survival and
proliferation requires proteins to fold and bind other proteins.

"When proteins don't fold properly, intermediate 'misfolded'
forms—known as unfolded protein deposits (UPODs)—can stick
together into aggregates. Such aggregates arise in many disease settings,
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when the molecular systems that govern protein folding and clearance
'proteostasis' break down," said Choi.

The study highlighted proteins that were less stable were more likely to
aggregate and be associated with disease. Findings suggest this is done
through the inappropriate aggregation of misfolded forms with different
subunits sensing different "sticker" codes that direct the aggregation.
The proteins are involved in a wide number of diseases including
cancers, congenital disorders, nervous system diseases, disorders of
metabolism and skin diseases.

Specific patterns of stickers were found that were important to direct
aggregation and which caused other surrounding bystander proteins in
the cell to get co-aggregated. The work showed that certain classes of
amino acids were the best stickers—tyrosine and phenylalanine—and
that the pattern of the amino acids was important for how bystander
proteins were inappropriately co-aggregated and how molecular
chaperones recognized the aggregates that formed.

"The next step is to better understand the mechanisms of this. This may
be useful in future efforts to reprogram cells to better clear out protein
aggregates, such as in diseases where they accumulate extensively," said
Professor Hatters.

More information: Kiersten M. Ruff et al, Sequence grammar

underlying the unfolding and phase separation of globular proteins,
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