Naturally occurring protein has a role in chronic pain
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HEIDELBERG, 12 June 2012 — Researchers in France and Sweden have discovered how one
of the body’s own proteins is involved in generating chronic pain in rats. The results, which also
suggest therapeutic interventions to alleviate long-lasting pain, are reported in

The EMBO Journal

Chronic pain is persistent and often difficult to treat. It is due, at least in part, to changes in
molecular signalling events that take place in neurons, alterations that can ultimately disrupt the
transmission of nerve signals from the spinal cord to the brain.

“We are fortunate to have a wide range of technologies that allow us to look more precisely at
the molecular events that lead to the onset of chronic pain in animals,” said Marc Landry, lead
author of the study and Professor at the University of Bordeaux. “Our results show that the
levels of the naturally occurring protein 14-3-3 zeta are higher in the spinal cord of rats that
have chronic pain. Moreover, we have been able to demonstrate how 14-3-3 zeta triggers
changes in the signalling pathway that leads to the symptoms of chronic pain.”

The 14-3-3 zeta protein disrupts the interaction between the two subunits of the GABAg
receptor, a protein complex found on the surface of nerve cells. GABA

B

receptors are G-protein coupled receptors, a family of receptors that regulate many
physiological processes and which are frequently targeted for drug development.

The researchers used antibody labelling and microscopy techniques to investigate the
molecular interactions of the signalling proteins. In cells and living animals, they were able to
show that the 14-3-3 zeta protein interacts directly with the B1 subunit of the GABAg receptor.
This interaction impairs the effective signalling of the receptor and limits the pain-relieving
effects of the GABA

B
receptor under conditions of chronic pain.
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The researchers also showed that the treatment of rats with a specific small interfering RNA
(siRNA) or a competing peptide, molecules that interfere with the action of the 14-3-3 zeta
protein, inhibited chronic pain.

“The impairment of the GABAg receptor by 14-3-3 zeta is a novel mechanism for the
modulation of chronic pain,” said Landry. “We see potential in combining the use of inhibitors
that interfere with the action of 14-3-3 zeta together with existing drug treatments like Baclofen
for chronic pain. Targeting the GABA g dissociation process may
be of therapeutic interest since it may allow classical pain killers to be more effective.”
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