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MORE INFORMATION

PAINKILLER SNAILS

Along with their work on hepatitis C,
Thomas Cheatham and his colleagues at
Utah are investigating potent snail venoms
that show promise of treating chronic pain
without addiction. The same cone-shaped
shells that populate beaches are home to
cone snails, carnivorous hunters that can
paralyze small fish almost instantly with
a neurotoxic venom.

These venoms, known as conotoxins,
have shown significant potential to treat
“neuropathic pain” — chronic long-term
pain, usually involving nerve damage.
Unlike morphine, conotoxins don’t affect
opioid receptors and therefore offer the
tantalizing prospect of suppressing pain
without addictive side effects.

“This snail produces thousands of
different types of these toxins,” says
Cheatham, “and they can lead to total
paralysis. If you break down the separate
groups, each affects a different part of
your nervous transmission. We might be
able to design these to treat a particular
pain or disease state in selective ways,
with minimal side effects.”

In 2008, Cheatham and grad student
Pawel Gruszczynski from the University
of Gdansk in Poland used Pople, PSC’s
shared-memory SGI Altix, to run long-
timescale molecular dynamics on several

versions of conotoxins. As they reported
in ChemMedChem (March 2009), their
analogue conotoxin model retained the
ability to produce analgesia, and suggests
one model for new painkiller therapeutics.
In another study, they modeled the
binding site of two different “pain
channels” and demonstrated conotoxin
selectivity. “One conotoxin binds well to
one channel and doesn’t bind well to the
other and vice-versa,” says Cheatham.
“Additionally, we think there are multiple
binding modes — which not only helps
explain the experimental data but also
helps to explain the diversity of activity
of these compounds.” Their results from
both studies, analyzed in collaboration
with University of Utah experimentalists
Greg Bulaj and Toto Olivera, who lead
the field of conotoxin research, are steps
toward mapping the molecular features
responsible for the drug’s biological effect.

A conotoxin average structure from 200
nanoseconds of MD simulations by Cheatham
and colleagues. The side chains show the
heavy atoms —carbon (gray), nitrogen (blue],
oxygen [red). The backbones, a different color
(red, blue and yellow) for each structure, show
motion, and the side chains show differential
localization.
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