Protein complex may help prevent
neurodegenerative diseases
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complex found in all eukaryotic organisms, and is
required for healthy cellular activity. NAC is known
to bind to ribosomes within the cell to facilitate the
production of new proteins, and is only now being
understood for its additional role in preventing
cellular degeneration, through its effects beyond
the ribosome.

Aggregation of PolyQ35 protein in C. elegans is
suppressed by NAC. The images show the head region
of worms expressing a Huntington's disease related
polyglutamine-expanded protein (PolyQ35).
Overexpression of NAC in the worm (right image)
prevents aggregation and toxicity of PolyQ35. Credit:
Karina Gense

Elke Deuerling at the University of Konstanz, one of
the lead authors on the study, says, "What is so
fascinating about this is that NAC can recognise
different types of aggregation-prone proteins and
prevent them from aggregating. NAC is a very
abundant cellular protein and seems to be involved
in many processes that maintain cell fitness, health
and functionality. We believe it to be one of the
most important chaperones in the cell."

NAC is present in all eukaryotes, and was first
described over 25 years ago. Its precise functions,
however, which are vital to the survival of
organisms, have remained largely unstudied for a
long time. The current paper is the first to
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identify these unknown NAC substrate interaction
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The Leeds team chemically linked NAC to two
proteins it helps to protect from forming toxic
aggregations in the cell, Ataxin-3 and Amyloid-? 40,
which are associated with spinocerebellar ataxia
and Alzheimer's disease, respectively. Mass
spectrometry experiments were then used to find
out which precise parts of the chaperone and
proteins were linked together. The results were
clear cut and surprising. "We found that one
specific region of the NAC chaperone binds
Ataxin-3 and when added in isolation is sufficient to
inhibit PolyQ aggregation," says Professor Sheena
Radford. "However, looking at Amyloid-? 40, we
found that there is at least one more chaperone
domain within NAC that we have yet to uncover.
We can clearly see the effects that this domain
has—it completely suppresses protein aggregation
in both cases. But we have not been able to identify
this second binding site for Amyloid-? 40 yet."
One future task for the researchers will be to
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