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            Abstract
Locomotor movements are coordinated by a network of neurons that produces sequential muscle activation. Different motoneurons need to be recruited in an orderly manner to generate movement with appropriate speed and force. However, the mechanisms governing recruitment order have not been fully clarified. Using an in vitro juvenile/adult zebrafish brainstem-spinal cord preparation, we found that motoneurons were organized into four pools with specific topographic locations and were incrementally recruited to produce swimming at different frequencies. The threshold of recruitment was not dictated by the input resistance of motoneurons, but was instead set by a combination of specific biophysical properties and the strength of the synaptic currents. Our results provide insights into the cellular and synaptic computations governing recruitment of motoneurons during locomotion.
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                    Figure 1: Synaptic activity of identified motoneurons.[image: ]


Figure 2: Synaptic activity of the four different pools of motoneurons during locomotion.[image: ]


Figure 3: Relationship between the motoneuron membrane potential oscillation amplitude and the swimming frequency.[image: ]


Figure 4: Quantification of parameters important for the recruitment of the different pools of motoneurons.[image: ]


Figure 5: Excitatory and inhibitory synaptic currents in the four pools of motoneurons.[image: ]


Figure 6: The amplitude of synaptic currents is correlated with the order of recruitment of motoneurons.[image: ]


Figure 7: Characteristic intrinsic properties of the four pools of motoneurons.[image: ]
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