In vitro analysis of the Ecdysis Triggering Hormone (ETH) during ecdysis in the tobacco hornworm, Manduca sexta.
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Ecdysis is a behavioral sequence that occurs in arthropods and some crustaceans to facilitate the shedding of their old cuticle.  This behavior is necessary to accommodate the animal’s growth as it progresses through various developmental stages, and is under tight neuroendocrine control.  Several neuropeptides are identified in regulating this process.  We are particularly interested in establishing the structure-activity relationship of the 26 mer, amidated peptide, Ecdysis Triggering Hormone (ETH) in the model insect, Manduca sexta.

ETH is postulated to cross the insect blood brain barrier and bind to target receptors on neurons in the CNS.  An eventual  increase in cGMP levels in ecdysis- activating neurons culminates in activation of the ecdysis motor program.   It has been previously shown that the 12 mer analog of ETH, which consists of its last twelve carboxy-terminal moieties, is the minimal amino acid sequence necessary for biological activity in vivo, as assessed by the induction of muscle contractions in animals injected with peptide at physiological concentrations (C.W., personal observation).  However, smaller analogs can induce these behaviors at pharmacological doses, suggesting that these smaller analogs are active, but might be more susceptible to degradation in the blood by peptidases.

To determine the minimal active moieties, we have conducted in vitro studies to determine if ETH analogs equal to or smaller than 12 mer, can induce biological activity in the ecdysis-activating neurons in isolated Manduca CNS.   These studies include examining cGMP profiles of each of the truncated analogs in the CNS using immunohistochemistry, as well as determining if the various analogs can induce motor bursts electrophysiologically.  Preliminary results suggest that the 7 mer analog of ETH might be the minimal amino acid sequence that can induce cGMP accumulation in ecdysis-activating neurons, in vitro, as well as onset of motor burst patterns.  These results, however, also suggest that there may be multiple receptors for ETH in the CNS.  These findings have important implications for the receptor-ligand interactions of ETH, which could potentially lead to developing an antagonist that will further our understanding of the roles of other key neuropeptides in ecdysis.
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