SOLUTION NMR STRUCTURE OF A NEW SODIUM CHANNEL INACTIVATOR TOXIN FROM THE SEA ANEMONE CONDYLACTIS GIGANTEA
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The three-dimensional structure of a new peptide toxin from the sea anemone Condilactys Gigantea exhibiting a MW of 5043 Da and comprising 47 amino acid residues and three disulfide bonds has been determined by NMR spectroscopy. The peptide was isolated from the sea anemone Condylactis gigantea and is a member of type I sea anemone sodium channel toxins containing the typical pattern of the six cysteine residues.1 A restraint set of 1618 NOE interproton distances were used for the structure calculations which were carried out using the CYANA2 program and refined with the AMBER3 package. CgNa adopts in solution a compact structure of 4 strands of -sheets connected by loops. The final ensemble of 20 structures has RMSDs values of 1.20 Å for the whole protein backbone and 0.28 Å for the well-defined region excluding the flexible loop comprising residues 8-17. This loop is conserved in other anemone toxins with sodium channel binding ability, and is thought to be important for toxin affinity.

Studies with type 3 sea anemone toxins have shown that there are well conserved amino acid residues that seem to be involved in the binding affinity to the Na+ channel (Gly10, Gly15 and Gly20 in the flexible loop and Trp33 and Lys37 outside the loop).4 These residues are also present in CgNa except the replacement of Lys37 by a Glu37 that introduces an additional negative charge in the molecule. 
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