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NEURODEGENERATIVE DISEASES
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Ageing, neurodegeneration

and brain rejuvenation

Ageing affects every organ in the
body and plays a considerable

part In neurodegeneration and
associated brain disorders such as
dementia. Indeed, the ageing brain
becomes increasingly prone ta
neurodegenerative diseases. Tony Wyss-
Coray presents current knowledge on
brain ageing and neurodegeneration.
He explains how protein factors In

the blood circulation can modulate
dgeing and provide rejuvenating
effects in the brain and other organs.
Such discoveries raise the prospect of
stalling or even reversing age-related
neurocegenerative processes.

Tony Wyss-Coray

187 The road to restoring neural

197

circuits for the treatment of
Alzheimer’s disease

Alzheimer's disease, a progressive

loss of memory and cognition,

is accompanied by cellular and
cognitive hallmarks. These include

the accumulation of extracellular
aggregates of amyloid-B, a peptide
implicated as havinga pnimary

role in the disease. Li-Huei Tsai,

Rebecca Canter and Jay Penney explore
why targeting amyloid-g might not be
sufficient to treat cognitive decline in
Alzhelmer's disease. They propose that
multipronged approaches incorporating
genetic, cellular and neural circuit
components might provide new or
improved therapeutic strategies.
Rebecca G Canter, Jay Penney

& Li-Hue) Tsai

Decoding ALS: from genes

to mechanism

Amyotrophic lateral sclerosis, also known
as Lou Gehrig's disease or motor neuron
disease, is characterized by a progressive
degeneration of motor neurans in the
brain and spinal cord. Genetic factors are
Known to drive this neurodegeneration
as well as to increase susceptibility

tothe disease or to infiuence its
progression. Paul Taylor, Robert Brown
and Don Cleveland discuss advances

In our understanding of the molecular
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such as Creutzfeldi-Jakob

disease in humans and bovine
spongiform encephalopathy in

cattle. Composed of self-propagating
assemblies of risfolded protein,
prions can lead to neurstoxicity and
are able to evolve in vivo. John Collinge
highlights the structure and biological

mechanisms that underlie amyotrophic
|ateral sclerosis. They also describe how
such knowledge might translate into
therapies that can attenuate the path of
this lethal disease.

J Paul Tavlor, Robert H Brown Jr &

Don W Cleveland

207 Defectsin 'traf.ficking bridge properties of prions. He also

\ Parkinson'’s disease pathology investigates how best this knowledge
and genetics - might be applied to understanding
The progressive loss of midbrain the transmissibility of other
dopamine neurons represents the , neurodegenerative diseases in which
core pathophysiology of Parkinson's the deposition of misfolded proteins is a
disease —a debilitating, age-related common theme
movement disorder: Yet the factors John Collinge 3
that underpin this loss of neurons
are still unclear, Asa Abeliovich and 221 The activities of amyloids from a
Aaron Gitler use evidence from structural perspective
genetics and mode| systems to suggest Amyloids, the hallmarks of various
that defective intracellular transport neurodegenerative disarders, are
pathways have a large role in the formed from aggregates of
development of Parkinson's disease. proteins. Their structure is based on
Indeed, the accumulation of proteins pairs of many-stranded and repetitive
and cellular components probably intermolecular B-sheets that interact
exceeds the degradative capacity of the to form the cross-B-sheet motif,
neurons involved. Other mechanisms Roland Riek and David Eisenberg
such as inflammation and prion-like discuss the configuration of several
spreading might also contribute to the amyloids, revealing how their features
pathogenesis of the disease. ! enable them to self-replicate and to
Asa Abeliovich & Aaron D. Gitler adapt to their surroundings. In turn,

217 Mammalian prions and their wider these resulting properties facilitate

the transmission of amyloids between
‘cells. as well as thelr infectivity and
toxicity.

Roland Riek & David S Eisenberg

relevance in neurodegenerative

diseases

Prions are infectious, protein-based

agents that cause fatal brain diseases
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