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報告內容
The meeting was begun with dinner and the first session on the evening of Wednesday September 10 and will conclude after lunch on Sunday, September 14, 2008. The specific goals of this conference are to bring together a diverse group of scientists studying various molecular, cellular and genetic aspects of cell migration, axon guidance, synaptogenesis, and developmental plasticity of neural connectivity. This meeting is intended to provide a format for the exchange of ideas and information, to discuss the latest research findings and technical advances, and to facilitate the intellectual unification of research in this field. At the first session, the lectures focused on the guidance molecules of axon guidance and synaptogenesis. Several critical molecules were reported at this symposium including laminin, Ena/VASP, SynCAM, SynDIG, MicroRNA 138 and semaphorins, which involve in neuron guidance and synapse formation. For instance, Gupton S. indicated that there are at least two different pathways involving in neuritis out growth, which is Ena/VASP- dependent and laminin-dependent. To test this hypothesis they used Tetanus Neurotoxin (TeNT) to iactivate VAMP-2-mediated exocytosis. TeNT can block neurite initiation in neurons plated on poly-L-lysine, suggesting VAMP2-mediated exocyosis s necessary for neurite initiation downstream of Ena/VASP. But, in neurons plated on laminin, TeNT can not block neurite initiation, indicating laminin-dependent neurite initiation may cause by alternative exocytosis machinery. They utilized functional blocking antibodies, pharmacological perturbation, and expression of dominant negative constructs, to determine the pathway downstream of liminin-mediated neurites initiation. They identified a switch model of acin cytoskeleton modulation, rom Ena/VASP to the Arp2/3 complex, and in the exocytic mechanism, from VAMP2 to VAMP7, is trigger during laminin-dependent neurite initiation. On the other hand, using DNA microarray, Diaz E. and her colleagues identified a novel activity-dependent postsynaptic transmembrane protein that regulates synapse development. Overexpression of SynDIG1 or knockdown of endogenous SynDIG1 with shRNA resulted in an increase or decrease in the number, size and function of AMPAR containing synapses as assessed with immunocytochemistry and electrophysiology in culture hippocampal neurons. Deletion of the C-terminal PDZ-binding motif inhibited the ability of SynDIG1 to promote development of AMPAR containing synapses. Therefore, SynDIG1 may play a role in activity-dependent AMPAR trafficking to excitatory synapses and maintain the balance between excitatory and inhibitory synapse formation.

For the second lecture, the topic focused on the axonal targeting and neuronal polarity and migration. Several different hypothesis and genes were identified to involved in axonal targeting and neuronal migration including LAR-myosin II pathway, PrkG1-GSK-3 pathway, Arp2/3-microtubulin pathway, and OR-cAMP-neurophilin pathway. A controversial hypothesis was shown to challenge previous study. Arp2/3 plays a key role in driving lamellipodia protrusion by increase the nucleation of actin filament. Wanner S.J. shown that Arp2/3 inhibited growth cone of axon revealed a reduction in the distance of both protrusion and retractions and increase the duration of protrusions. They showed Arp2/3 colocalization with microtubules in the central region of the growth cone and Arp2/3 inhibition caused an increase in the dynamic tyrosinated microtubules. Furthermore, Arp2/3 also inhibited growth cones by redistribution of larger focal adhesions near he leading edge. These results suggest that the role of Arp2/3 as a negative regulator of axon elongation is due to Arp2/3 regulate dynamic of microtubule polymerization and dynamic nature of adhesion molecules in the growth cone. In the mouse olfactory system, olfactory snsory neurons (OSNs) expressing a given type of odorant receptor (OR) converge their axons to a specific set of glomeruli in the olfactory bulb (OB). They previously reported that OR-derived cAMP signals determine the projection sites of OSNs along the anterior-posterior. It has been thought that target sites in the OB provide positional cues and that axon-target interaction establishes the topography of the map. However, axons projecting to the anterior area in the OB and those projections to the posterior area are already sorted in the axon bundles before they reach the OB. Imai T. and his colleagues reported that this axon sorting occurs by the action of neurophilin-1, whose expression level is regulated by the OR-derived cAMP signals. Gain of function and loss of function experiments indicated that the expression level of neurophilin-1 not only determine the anterior-posterior positioning of glomeruli in the OB, affects axon sorting within bumdles. They also found Sema-3A, a repulsive ligand for neurophilin-1, is expressed in the anterior-posterior topography of the map, suggesting that the repulsive interaction mediated by Sema-3A and neurophilin-1 may help sort axons. These results indicate a novel mechanism of pre-target axon sorting for the neuronal map formation. 

In summary, neuron science is a field devoted to the scientific study of the nervous system. Traditionally it is seen as a branch of biological science. However, recently there has been a surge in the convergence of interest from many allied disciplines. The scope of neuroscience has now broadened to include any systematic scientific experimental and theoretical investigation of the central and peripheral nervous system of biological organisms. The empirical methodologies employed by neuroscientists have been enormously expanded, from biochemical and genetic analysis of dynamics of individual nerve cell and their molecular constituents to image representations of perceptual and motor tasks in the brain. Many recent theoretical advances in neuroscience have been aided by the use of computational modeling. The specific goals of this conference are to bring together a diverse group of scientists studying various molecular, cellular and genetic aspects of cell migration, axon guidance, synaptogenesis, and developmental plasticity of neural connectivity. This meeting is intended to provide a format for the exchange of ideas and information, to discuss the latest research findings and technical advances, and to facilitate the intellectual unification of research in this field.
