GENETIC DISSECTION OF AN ACETYLCHOLINE RECEPTOR INVOLVED IN NEURONAL DEGENERATION
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The C. elegans DEG-3 gene codes for a subunit  of a nicotinic  acetylcholine receptor  that can mutate to cause neuronal degeneration. The degeneration causing mutation, deg-3(u662) is a gain of function mutation, affecting a residue in transmembrane domain II, that apparently interferes with receptor desensitization. In order to identify genes needed for DEG-3 activity we screened for mutations that suppress the behavioral defects associated with the deg-3(u662) mutation. This screen led to the identification of mutations in three genes: deg-3 itself, des-2 an acetylcholine receptor subunit, and ric-3 a novel gene specifically required for the maturation of acetylcholine receptors. Co-expression of these genes in Xenopus oocytes shows that DES-2 is essential for DEG-3 channel activity and that RIC-3 affects channel activity both quantitatively and qualitatively. The reconstruction of DEG-3 channel activity in oocytes also suggests that deg-3(u662)-induced degenerations are a result of constitutive activity of the mutant channel in the presence of physiological choline concentrations; choline is an agonist of the DEG-3 channel. High calcium permeability of this channel may also contribute to the degeneration process. Thus genetic analysis has identified elements affecting acetylcholine receptor activity and is providing insights into the degeneration process.
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