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            Abstract
The organization of neurons into columns is a prominent feature of central nervous system structure and function. In many regions of the central nervous system the grouping of neurons into columns links cell-body position to axonal trajectory, thus contributing to the establishment of topographic neural maps. This link is prominent in the developing spinal cord, where columnar sets of motor neurons innervate distinct targets in the periphery. We show here that sequential phases of Hox-c protein expression and activity control the columnar differentiation of spinal motor neurons. Hox expression in neural progenitors is established by graded fibroblast growth factor signalling and translated into a distinct motor neuron Hox pattern. Motor neuron columnar fate then emerges through cell autonomous repressor and activator functions of Hox proteins. Hox proteins also direct the expression of genes that establish motor topographic projections, thus implicating Hox proteins as critical determinants of spinal motor neuron identity and organization.
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                    Figure 1: Hox-c protein expression and spinal motor neuron columnar identity.[image: ]


Figure 2: Hox-c and motor column repatterning after FGF8 expression in brachial neural tube.[image: ]


Figure 3: Motor columnar patterning activities of Hoxc9 and Hoxc6.[image: ]


Figure 4: Rapid repatterning of neural progenitor Hox profile after brachial FGF8 expression.[image: ]


Figure 5: Activities of Hoxc6 and Hoxc9 in post-mitotic neurons.[image: ]


Figure 6: Actions of Engrailed repressor derivatives of Hoxc6 and Hoxc9 on columnar differentiation.[image: ]


Figure 7: Hox6 and Hox9 activities in motor neuron columnar differentiation and topography.[image: ]
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