
 

'Anti-tangle' molecule could aid search for
new dementia treatments, say scientists

September 27 2023, by Vicky Just

  
 

  

The solution NMR structure of αS1–25(A) The average structure of αS1–25
derived from the 20 lowest-energy structures. Charged (blue: positive, red:
negative) and polar (purple) residues are highlighted.(B) The ribbon ensemble of
the 20 lowest-energy models generated in the final iteration of the structure
calculation.(C) Alignment of the αS1–25 structure to the first 25 residues of the
SDS micelle-bound full-length αS1–140 (green) (PDB: 1XQ8). Lys residues are
shown for clarity.(D) Helical wheel projection of αS1–25 depicting its
amphipathic nature. The helical wheel was generated using the Helical Wheel
tool of the Galaxy CPT Public platform.(E and F) The solvent accessible surface
of the αS1–25 side chains observed down the helix from the N-terminal (E) and
the C-terminal (F). The charged and polar residues emulate the amphipathic
helical wheel projection as expected. PDB: 8OJR. Credit: Cell Reports Physical
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Scientists have identified a molecule that can prevent tangling of a brain
protein that is linked to diseases such as Parkinson's. The findings may
provide insights into new ways of treating or diagnosing the early stages
of dementia.

Alpha-synuclein, a protein found in brain cells, is commonly associated
with neurodegenerative diseases such as Parkinson's, a debilitating
neurological disorder affecting millions worldwide.

Like all proteins, it is made up of a long strand of molecules called
amino acids. When it's made, this strand folds in on itself to form a
complex but precise 3D shape, made up of sub-structures and loops.

In healthy individuals, alpha-synuclein interacts with cell membranes
where it plays a role in how brain cells (neurones) communicate with
each other, but as a person ages, the 3D shape of the protein can
malform, or "misfold," causing it to start sticking together to form toxic
clumps in the brain.

Over time these clumps continue to stack, forming fibers that can
interfere with the protein's normal role, eventually killing brain cells,
contributing to the development of Parkinson's and related dementia
diseases.

A team of scientists at the Universities of Bath and Bristol took a protein
fragment, or peptide, from one end of the alpha-synuclein protein strand
and mixed it with samples of the full-length alpha-synuclein protein.

They found that the fragment prevented misfolding in vitro, by
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stabilizing its normal structure to prevent it from tangling, forming
clumps and disrupting the cell membrane.

Published in the journal Cell Reports Physical Science, this research
opens up new avenues for therapeutic development, potentially in the
future leading to drugs that can target and disrupt alpha-synuclein
misfolding, ultimately preventing or slowing down the progression of
diseases like Parkinson's.

Professor Jody Mason, from the Department of Life Sciences at the
University of Bath, led the research. He said, "Currently drug options for
Parkinson's only treat the symptoms of the disease, often by restoring the
lost communication between neurones."

"Unfortunately, these treatments have side effects, are less effective over
time, and do not slow the underlying pathology."

"If we could diagnose before symptoms present, and block alpha-
synuclein misfolding at the very earliest stages that are prior to
clumping, we could slow disease progression instead of just managing
the symptoms after the damage has already been done."

"This in vitro study has demonstrated the potential of this peptide, which
we can use as a template to design new drugs that treat the earliest stages
of these terrible diseases."

The researchers are now looking for funding to continue their research
and test out different variations of the peptide on brain cells grown in the
lab, before identifying suitable candidate molecules for further drug
development.

Professor Mason said, "Our research is still at the early stages, but we
hope that it's a stepping stone towards new treatments for 
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neurodegenerative diseases."

  More information: Richard M. Meade et al, An N-terminal alpha-
synuclein fragment binds lipid vesicles to modulate lipid-induced
aggregation, Cell Reports Physical Science (2023). DOI:
10.1016/j.xcrp.2023.101563
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