Abstract

Crustacean Hyperglycemic Hormone (CHH), a major neuropeptide family in crustaceans, governs physiological processes ranging from reproduction to metabolism. CHH was recently identified as a player in crab molting (Chung et al 1998), and has been implicated to function similarly in insects (Endo et al, etc.). We seek to understand CHH involvement in insect ecdysis.  Immunocytochemical analyses in Manduca sexta were used to localize CHH-like peptides to endocrine cells in the SEG and Thoracic Ganglia. Sequence data from Manduca cDNA shows a high degree of conservation with other insects and a lesser degree with crustacean species.  Analyses of CHH clones suggest the presence of multiple CHH-like peptides in the tobacco hornworm.  Additionally, ICC and molecular studies indicate their presence at developmental stages from larvae to pupae.  This data will be used to study the influence of the Crustacean Hyperglycemic Hormone neuropeptide family in regulating insect ecdysis and add to a growing database of phylogenetic information on these multifaceted peptide hormones.
Introduction

The CHH peptide family consists of structurally related neuropeptides that regulate major physiological functions across a range of arthropods. CHH-LPs are 69-78 amino acid peptide hormones and are the major neurohormones synthesized in the X-Organ Sinus gland of the crab (Source). CHH’s initial experiments revealed that it increased blood glucose levels in arthropods (Keller et al 1989, Webster 1996).  CHH also controls water and electrolyte balance (Macins et. al. 1999), stress (Toullec et al 2003).   A CHH like peptide called PO-CHH was found to regulate cardiac function yet has no hyperglycemic or ion transport activity (Dirksen et al 1998).  Furthermore, CHH was found to inhibit ecdysteroid synthesis, (Source), the inhibition of which aids in the commencement of ecdysis, the discrete stereotyped behaviors that result in expulsion of the rigid cuticle to allow the progression of growth and development. 

CHH as well as blood glucose levels were elevated at the onset of ecdysis in crabs (Chung et al. 1998) This effect on energy mobilization may be important in the timing of ecdysis. Preliminary protein localization with two CHH antibodies from two different species of crab reveals that CHH like peptides are conserved in M. Sexta.  Blocking experiments with CHH peptide (Carc CHH) reveal that the antibody is at least partially blocked by CHH.  The high conservation of CHH like peptides across taxa is exploited to further elucidate the synthesis and release sites of CHH.  The diversity of function of CHH in the crab prompts us to ask the question what are the roles of CHH like peptides in the insect?  The following studies aim to define the function of CHH like peptides in M. Sexta and to answer specifically what is CHH’s role in insect molting. 

Discussion and Future Directions

Results from Immunohistochemistry reveal that antibodies against two different species of Crab CHH are immunoreactive in M. Sexta indicating conservation across taxa.  

A conserved region of the CHH gene was amplified and sequenced using degenerate oligonucleotide primers drawn from a comparative analysis of known CHH coding sequences. 

Sequence data from cDNA reveal that M. Sexta CHH is most similar to the CHH like peptides of insects such as B. Mori, S. Gregaria 

This sequence will be used to design probes to qualify and quantify mRNA expression via In Situ Hybridization and Northern Blot Analysis. 

