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The overall interest of my research is to examine the role(s) of a particular group of proteins/enzymes called serine proteases in the development of spinal cord motor neurons.  These neurons are responsible for regulating the movement of skeletal musculature throughout the body.  While the spatial (location) and temporal development of motor neurons is well documented throughout the literature, the specific regulators of these processes are still not well understood.  Previously published studies have demonstrated the temporal migration of spinal cord motor neurons in the developing chick and mouse embryos from the point of fertilization to hatching, making these embryos the best models in which to investigate motor neuron development.    





Serine proteases, a particular classification of enzymes, have been shown to be present in embryonic and adult neuronal tissues, including the spinal cord and therefore may be potential physiological regulators of motor neuron development and viability.  The literature shows that serine proteases and their subsequent inhibitors, serpins, play variable roles in neuronal cell development that is correlated with time and cell type.  In my most recent publication (Turgeon et al., 1998, Journal of Neuroscience), I showed that the serine protease, thrombin, increases the death of chick spinal cord motor neurons in culture conditions.  These results also suggested that the increase in cell death was due to morphological changes in the cell itself, mediated through activation of the thrombin receptor.  





However, many unanswered questions still remain.  The specific research projects that I propose are:


to determine the exact location of the serine proteases, thrombin and urokinase-plasminogen activator (uPA) in the spinal cord of the developing chick and mouse embryos


to determine the levels of serine proteases and receptor expression in avian spinal cords


to determine which cells secrete serine proteases using a cell culture system


to quantify serine protease concentrations from cerebral spinal fluid throughout the development of the embryo.


to examine the role of serine proteases in axonal formation and synaptogenesis between motor neurons and skeletal muscle





The development of these projects will employ several investigative techniques.  Some of the more widely used skills that students would obtain would western blot analysis to detect and measure the proteins expressed in the spinal cord tissue, immunocytochemistry/ immunohistochemistry to visualize the specific regions that express serine proteases, cell culture and dissection techniques to isolate and maintain spinal motor neurons populations and spectrophotometer assays to detect serine protease activity throughout the development of the nervous system.





