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Pheromones are demonstrated to induce profound changes in behavior, endocrine and development of vertebrates.  While thousands of pheromone molecules have been isolated and identified in insects, few have been identified in vertebrates.  In the post six years, our research has been focused on the male sex pheromone system in the sea lamprey (Petromyzon marinus), a jawless vertebrate.  Our laboratory recently identified two novel bile acids, 7,12,24-trihydroxy-3-one-5-cholan-24-sulfate and 7,12-dihydroxy-5-cholan-3-one-24-oic acid, as components of a male pheromone.  Only males release these compounds through the gills after the onset of spermiation.  When measured with electro-olfactogram, mature female sea lampreys detect 3kPZS and 3kACA at concentrations as low as 10-12 and 10-10 molar (M), respectively.  In a natural spawning stream, synthetic 3kPZS at 10-12 M induces robust and rapid responses in ovulated females placed 70 meters down stream, of which 70% reached the exact point of pheromone introduction.  In contrast, 3kACA induces increases in levels of mRNA transcripts of GnRH I prehormone in less mature sea lampreys, and consequently promote sexual maturation.  
We are now using these two bile acid molecules to understand the cellular and molecular mechanisms whereby pheromone signals are processed by vertebrate animals.  First, we have identified two gene families that encode odorant receptors in the sea lamprey and have established heterologous systems to express these genes.  Second, we are examining the neuronal activation patterns of lamprey adults in responses pheromone stimulation.  Third, we are developing a highly representative cDNA microarray to examine the transcriptional changes lamprey brain induced by pheromones.  And fourth, we have identified lamprey gonadal steroids and used them as indicator to examine the endocrine changes induced by pheromone stimulation.  In the interim, we have started to use similar approaches to study pheromone communication in teleost fish species.  
One of my primary responsibilities is to develop alternative methods for control of the sea lamprey, a highly destructive and non-indigenous species in the Laurentian Great Lakes, and to disseminate the research results to lamprey control agencies.  We are currently to developing a full scale field deployment of pheromones for the integrated management of the sea lamprey.  When deployed, this control is likely to be efficient and environmentally benign.    

